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To the Ingenious Mariner. 


Here preſent thee with a New Kalendar, wherein I have endeavoured, not 
ro puzzle thee with unprofitable Problems, (a Thing roo much practiſed) bur 
to make Things plain and practicable. Here is nothing obſcure or difficult 
to di ſcourage young Beginners (for whom tis intended) but all Things treat- 
ed of with as much Plainneſs (both of Matter and Method) as poſſible; and I 
aſſure thee were I preſent to inſtruct thee, I could by no means render things more 
intelligible than I have here done. I have endeavoured to omit nothing that 
might be materially uſeful, having reſpect to the defign'd bigneſs of the Volume. 
The Contents are as follow: | | 
The Principles of Arithmetic, with which I begin, becauſe J am ſenſible of the 
Loſs ſome have been at, that have attempted Navigation before they have under- 
flood ſomething of it; the Extract ion of the Square and Cube Roots; In all which 
J have endeavoured to apply the Examples to Sea Affairs. Some necellary 
Geometrical Problems, uſeful in Navigation. Directions for finding the Prime, 
Epa#, Mron's Age, and the Time of Full Sea (both according to the ordinary and 
a more accurate Way) with Tables for the ſame. | 
Tables of the Sun's Place and Declination, with Directions and Examples to 
every Caſe, how to ule the Declination to find the · Latitude: As alfo the neceſſary 
Tables for correcting the Declinatton, when the Difference of Longitude is conſi- 
derable from the Meridian of Lydon, for which the ſaid Tables of Declination 
are calculated. A Table of the Sun's Right Aſcenſion, A Table of the Right 
Aſcenſion and Declination of tome of the principal fixed Stars, with the uſe of the 
taid Tables in finding the time of a Stars coming to the Meridian; as alſo Di- 
rections at large for Obſer v ation of any of the ſaid Stars to find the Latitude of 
the Place, with Examples in each Caſe. The Deſcription of the Sea-Duadrant, 
Fir Ha, or Nefturna! A Table of Latitude and Longitude of the principal Pla- 
ces on the Sea-Coaft, collected from rhe beſt Infor mation. Problems of Plain Sait- 
ing and Aſtronomy, (which that the Pra&itioners might learn two things at once) 
are wrought both by the Logarithms, and Gurter's Scale. A large and very uſeful 
Table of Difference of Latitude and Departure to every Degree and Quarter Point 
of the Compats: With its uſe in working a Traverſe in order to keep a Reckon- 
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The Principles of Arithmetic briefly and plainly demon ra- 
ted, with the Extraction of the Square and Cube Roots. 


of Arithmetic, in the Art of Navigation, it is requiſite to begin 


B of the Uſefulneſs and Neceffity of ſame Knowledge 


with that, without which no orderly Procedure can be made; and 
firſt of | | | 


| Mumeration. wp 
meration is that part of Arithmetic, whereby one may rightly ex- 
> * Preſs the Value of any Number propoſed. | 


All Numbers are expreſſed by theſe Characters following. 
15 2, 3» „ 5» % 9 8, 95 o, 


One, Two, Three, Four, Five, Six, Seven, Eight, Nine, Cypher, 


Altho' Cyphers ſignify nothing by themſelyes, yet being put before (or 
to the Right Hand of) other Figures, they i e their Value as mach ag 
if they were all Figures, as may plainly be ſeen in the Table following. 


6 —— 


„ I | Units 5 = 
| 12 Ten 10 
| 123 Hundreds | 100 
1234 | Thouſands | 1000 

12345 X Thouſands | 10000 | 
123456 C Thouſands | 100000 

| 1234567 Millions | 1000000 | 
12345678 | X Millions | 10000000 | 
1 123456789 | C Millions 100000000 | 


1 


Figures have their Value according to the Places they are ſet in, as 1 
in the firſt Place, or Place of Units, is One; in the ſecond Place Ten; in the 


third Place Oze Hundred; in the fourth Place One Thoxſand ; in the fifth 


Place Ten Thouſand, &c. | 

The Table directs how properly to expreſs any given Namber ; As 123, 
which Number conſiſting of three Places, is thus numbred, Oze Hundred 
Twenty Three ; this Namber 123456, conſiſting of fix Places, is thus ex- 
preſſed, One Hundred, Twenty Three Thouſand, Four Hundred fifty fix ; and 
this Number 123456789, conſiſting of nine Places, is thus numbred, One 
Hundred twenty three Millicas, Four Hundred Fifty fix Tbenſand, Seven 
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6 ADDITION. 


 Pdition is that which of ſeveral Sums makes but one Sum. 
Example. Suppoſe four Men (A. B. C. D.) owe me 

ſeyeral Sums of Money, I would know how much is due A oweth 64 
to me in the whole: I begin at the firſt Row towards the B 35 2 

Right Hand and ſay, 3 andGisgand2 is 11, and 4 6 153 C $44 
ſetting down the 5 under the Row added up; then I carry D 315 
the x ten to the next Row, ſaying r and 4is5,and 5 is 10, - | 
and 3 is 13, and 6 is rg ; ſet down g under the Row ad- — 225 
ded up, and carry one to the next row, ſaying, 1 and 8 is p, and t is 10, and 
4 is 14, and 5; is 19; ſet down ꝙ and carry 1, which 1 and 1 is 2, and 3 
is 5, and 5 is IO, and 3 is 13, which becauſe this is the firſt row, I ſet 
down: So that by this Addition, the whole Debt is found tobe Thirteen Thou 
ſand, Nine Hundred, Ninety five Pounds. | 

| Charafers uſed in Arithmetich. 

Examp. 2. Suppoſe J have ſeveral Creditors to whom, J. \ Pounds. 
I owe ſeveral Sums of Money, I defire to know the\ 3. /Shillinss 
whole. | 5 Bhs d. Pence. © 

Therefore begin again (as always in Addition) at the J ( Degrees. 
Right-hand, I fay 11 and 10 is 21, and 4 is 25, and 6 is # NMinutes. 
31; now conſidering how many Shillings there are in 31d. ! seconds. 
I find 2s. and yd. wherefore I ſet down the odd 7d. un- 
der the row of Pence, and carry the 25. to the next row , 
being Shillings, ſaying 2 and 4 is 6, and 8 is 14, and g „„ _ 
is 23, and 11 is 34, that is 1/. 145. ſet down 145. and . 

I 

carry the 11. to the next row, ſaying, r and 3 is 4, and 2 2 04 
6 is to, and 5 is 15, and 3 is 18; ſet down 8 and carry 1; 2 8 
then 1 and 3 is 4, and 5 is, and 3 is 12; ſet down 2 and 1 
carry 1: Laſtly, rand 1 is2 ; ſo that by this Addition 228 4 07 
the whole Debt is, Two Hundred T wenty Eight Pounds, Fourteen Shillings 
and Seven Pence. N | 

Examp. 3. Suppoſe at Sea, keeping my Reckoning in „„ 
Degrees and Minutes, having fix Days Difference of [x Day x 06 
Longitude. I would know how much the whole is. 2 — O 56 

Say 13 and 2 is 15, and 9 is 24, and 536 is 80 and Gis [4 —— 3 og 
$6 ; now 60 Minutes making a Degree, ſet down the odd | 4 — 2 oo 
20 Minutes under the row of Minutes, and carry the t De- [5 — x 2 
gree to the next row, being Degrees; ſaying t that I car- [G6 — 1 13 

d and 1 is2,and 1 is 3, and 2 is 5, and I isG,and r-is7 —— 
ſo that the whole Difference of Longitude made theſes |[o 7 26 
Days, is 7 Degrees and 26 Minutes. 5 
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SUBTRACTION. | 7 

SUeractien is the taking of a leſs Sum out of a greater, and finding the 
Remainder ED Is G3 Wo | 
Example. Suppoſe: a Man oweth me — — 376 13 06 
And hath paid me —= — -—— — ___ 0 
I deſire to know what remains unpaid, which is——= — OE O7 10 
To work this I ſay, 8 from 6 I cannot, but conſidering there is 12 Pence 
contained ina Shilling, I add, 12 to6; and ſay 8 from 18, and there re. 
mains 10, Which ſet down under the Pence; and then having borrowed 1 
I go to the next Row, and ſay, f that I borrowed and 5 is G, which take 
out of 13, there remains 7 ; then proceeding to the Pounds, I ſay, 1 from 
6 there remains 5, and 1 from 7 there remains 6; and laſtly, 2 from 3, 


there remains I : fo there remains due of the ſaid Debt, One Hundred Sixty 


Five Pounds, Seven Shillings, Ten Pence. 


Example 2. Suppoſe the Diſtance between two Places to be 1000 Miles, 


. chat I have ſailed 396, and deſire to know how many Miles I have to 
Jail. 

Therefore placing 396, under the 1000, I ſay, 6 from o I cannot, 
but 6 from 10, there remains 4; proceeding to the next Figure I Miles, 
ſay, I that I borrowed ang is ro, from o I cannot, but ro from ro00 
10 there remains o: Again, f that I borrowed and 3 is 4, from 


o I cannot; but 4 from to, there remains 6 : Laſtly, r that I bor- 864 
rowed from 1, there remains o: So there remains 604 Miles. : 
Example 3. Suppoſe one Place in the Latitude of 5r Deg. 32 Min. an 
another in the Latitude of 42 Deg. 10 Min. I would know the Difference 
of Latitude between them. | | 

To do which, ſubtract the leſs Latitude out of the greater 


thus; the lefſer being placed ;undermoſt, ſay, ro from 32, there 51 32 


remains 22, which Place under the Minutes; then for the De. 42 10 : 


grees, 2 from r I cannot, but 2 from rr, there remains 0; 9 23 
then t that I borrowed, and 4 is 5, 5 from 5 there remains o. 

So the Difference of Latitude is 9 Deg. 22 Min. 
5 Multiplication. i 
Ultiplication is that which ſer ves inſtead of many Additions, by which 


into Shillings, and Shillings into Pence, and Pence into Farthings, De- 
grees into Minutes, Minutes into Seconds, and the like; which is done by 
multiplying the Number of the greater Denomination, by that Number of 
the leſſer which is contained in one of the greater, as the multiplying any 
Number of Pounds by 20 (the Number of Shillings contain'd in a Pound) 
brings it into Shillings, and ſo of the reſt. 
h Maltiplic ation conſiſts of Three. Parts. 

1. The Multiplicand, or Number to be multiplyed. 
2. Multiplier, or Number by which to multiply. 
5 The Product made by the Multiplication. 

0 


320 


any Number ofa greater Denomination is brought into a leſs, as Pounds | ; 


r the Learner's more ready Procedure herein, it is necefſary to inſert 
the Table which is firſt to be committed to Memory. __ 1 
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g MULTIPLICATION. 
The Maltiplication TAB LE. 


Thus; The firſt being o Cypher, ſet down o underneath the firſt 


1 44 4 16 7 ST) 
| [elle (s! 2% %% —518•535 
8 4] 3 8 ot. 24 > 9 63 | 
2 5 10 1 18 8 | 
1% „ [aa | 
"8 fil} e Br rag} + {7g} 
we Wks A +3 ! 
nE: 80 timesg is 81 
. 3 12/0 ö 8 | | 40 | | | 
[I I 0J 45 | 
92 J53\ . ** ho 36 | | 
UW 6 18 9 
3 7 | 2k 8 102242 (0 times 10 is 100 
= | 24\[8 )8$8 48 | | | 
BY 27 E 0 2545 ; | 1 | 


Example 1. 1 demand how many Shillings there are in 5648 1 
To Anſwer this, multiply the given Number of Pounds by 20, | 5648 
20 


Figure; and then proceed to the next Figure, and ſay, 2 times 8 f T2960 
is 103 ſet down 6 under the ſecond Figure and carry t; thenx 
2 times 4 is 8, and 1 that I carried makes 9 ; then 2 times 6 is 


12, ſet down 2, andcarry 1 ; laſtly, 2 times 5 is ro, and r that I carried 


makes 11. So that 5648 J. multiply'd by 20, makes 112960 Shillings. 

Example 2. In 276 Degrees how many Minutes? EE 
Firſt ſet down — — — — a 

Then (becauſe 6o Minutes make a Degree) multiplyby 60 


So that I find 276 Degrees multiplied by Go, makes 16560 Minutes. 


Example. 3. Multiply — 8765437 Multiply —— 47632867 


—= —. Ä co — 
17530874 05205734 
| 20290311 Els 238164335 
Product 280493984 D 
1 | 4 
207298237772 


= Divis10ON | os 

Foifion is that which ſerves in the Room of many Jabtracłions, and is 
uſeful in reducing all Numbers of a lefſer Denomination into a greater, 
as Minutes into Degrees, Farthings into Pence, Pence into Shillings, and 


Shillings into Pounds, It confſifts of Three Parts, (vis. ) Dividend ” the 


f Fo Drvifion. | 9 
Number to be divided; Diviſor, or the Number to divide by; and the 
Quotient ; alſo if any Number remain, it is called the Remainder, 

Exam, 1. To divide 7834 by 23: firſt | Diviſor. Dividend. Dudtient. 
ſay, how many times 2 in 7; Or, how 23 7834 340 | 
often 23 in 78, the Anſwer will be 3 | ) "4g ( | 
times, which _ in the Quotient; then | ” | 
multiply the Diviſcr 23 by 3, the Fi- 


—— — 


— — — 


» 


gure placed in the Quotient, ſaying, 1 | 5 
times 3 is 9, and 3 times 2 is 6, place | | — — 
theſe under the two firſt Figures of the 14 Remainder. 


Dividend, and draw a Line; ſubtracting 69 from 78, there reſts 9. 
which ſet underneath, and place a Point under 3, to ſhew that it is brought 
down; place it to the g, then proceed, faying, how many times 23 in 93, 
or how many times 2 in , which will be 4 times; place 4 in the Quo- 
tient, by which multiply the Diviſor: Again, placing the Product which is 
92 under 93, draw a Line, and ſubtract therefrom, the Remainder x; 1 
put under the Line, and ſet down 4 the laſt Figure in the Dividend, put- 
ting a Point under it, and place it to the remaining 1 ; then becauſe there 
remains but 14; being leſs than the Diviſor 23, and ſo cannot be taken 
out of it, place a Cypher in the Quotient, and the Work is finiſhed. 
Examp. 2. In 360 Minutes how many | Diviſor. Dividend. Quotient. 
Degrees? Here I divide by 60, be- | 60 X 3600 1 
cauſe 60 Minutes make a Degree, and e ( 
- becauſe the laſt Figure of the Diviſor is | 
a Cypher, I cut it off, and with it the | oo ä 
laſt Figure of the Dividend, which is here ORE | 
alſo a Cypher, and divide 36 by 6, (which is the ſame thing as to divide 
360 by 60) but becauſe 6 cannot be taken out of 3, therefore I ſay, how 
many times 6 in 36 ? The Anſwer is 6 times : which I place in the Quo- 
tient, and proceed to multiply the Diviſor 6, by the 6 placed in the Quo- 
tient, which produceth 36, which ſubtracted leaves o, ſo that by this Work 
it appears, that in 360 Minutes there are 6 Degrees Juſt. | 
| Example 3. A Ship taken by 253 Men, is valued at 598757. I demand 
Diviſer. Dividend. — | 


— —u——ůé 


253 J 59375 ( 1. 
2 5050 6 — ® 
927 = 
= Re 
1685 306 
1518 - 


: Fut, ſay, how many times 2 in 357 The Anſwer is two times, which 
Place in the Quotient : then * the Diviſor 253 by 2, the Figure | 


—167 Remains Proof 59875 


% 


—— 
2 5 
— . —_ 


Di viſion. 


placed in the Quotient, ſaying 2 times zis 6, 2 times 5 is 10, ſet down o, 


and carry 13 2 times 2 is 4, and 1 is 5, which ſet down under the 3 fiſt 
Figures of the Dividend, from whence being ſubtracted, ſet the Remain- 
der underneath, which will be 92, then take down 7, making a Point un- 
derneath, and ſet it after 92, the Remainder ; then fay how often 2 in q, 
Anſwer 3 times (for 4 will prove too many.) Then multiply the Diviſar 
253, as before, by 3, the Figure laſt placed in the Quotient, and the Pro- 
duct will de 759, which being ſubtracted from the Figures above, the Re- 
mainder will be 168, then take down 5, and point it as before, ſet:ing it 
after 168, the laſt Remainder : And again, ask the Queſtion, how often 2 is 
contained in 16 ? Anſwer 6 times; by which 6, when ſet in the Quotient, 


multiply the Divifor 253 ; and the Product is 1518, which place under the 


laſt Dividend. and ſubtract therefrom, there will remain 167. So there be- 
ing no more Figures to bring down, the Work is finiſh'd, each Man's 
Share being 236/. and 167/. over, which is to be divided among them; 


which may eafily be done by multiplying 167 by 240, and dividing the 


Product by 253, gives each Man's Share in Pence. The Proof is by mul- 
tiplying 253 the Diviſor by 236 the Quotient; then taking in 167 the 
Remainder, under the 3 laſt Figures, the Product will make the ſame with 
the Dividend, as you. ſee in the Operation. . 
The Rule of THREE, 

TP that, which having three Numbers given, a fourth Number is found 

in Proportion thereunto; which is done by multiplying the 2d and 2d 
Numbers together, and dividing that Product by the firft, and the Quotient 
of the ſaid Diviſion is the Anſwer to the Queſtien. | 

Example 1. If in 24 Houis a Ship fails 130 Miles; how many Miles 


will ſhe ſail with the ſame Gale in 192 Hours or eight Days? 


Hours Miles | Hours 
' 24 ————— 130 — 192 
| | 230 
ad 24960 /1040 Miles in 192 5760 
324 Hours 192 
„ — — 
g' 24900 


+ | Ds 
Here 24 is the firſt Number, 130 the ſecond, 192 the third; where- 
fore according to the Rule, I multiply x30 and 192 the fecond and third 
Numbers together, and divide the Product thereof 24960, by 24 the firſt 


Number, which gives in the Quotient 1040 Miles, which is the Way the 


Ship will make in 192 Hours the Time propoſed. 
Example 2. If Ilb. of Tobacco coſt 6d. what will 1121b. coſt ? 
= 
EW mY 
.-12)692 Pence (or 56 Shillings.) 


* 


Here the firſt Number being an Unit, which neither multiplies nor d- 
vides, it ſaves the Labour of Diviſion, and the Anſwer is 6724. (for the 
Anſwer will be of the ſame Name with the ſecond Number) which divided 

by 12 to bring them into Shillings, gives the Quotient 565. which is the 
Price of 1121b. as required. | | 


Example 3. If a Staff of 3 Yards long give a Shadow of 2 Yards : How 


high is that Caſtle whoſe Shadow is 100 Foot? 
Which Queſtion, for the more ready Solution, ſtate thus : 
If 6 Foot (which is 2 Yards) give 9 Foot, what will 100 Foot give? 


* . | 9 
By the Operation it appears, the ſaid 6)goe(150 Foot 
Cattle mult be 150 Foot high 3 | 
; "— - 
30 


; „ g oo 

Example 4. If 5641. 125. 6d. is to be divided between 165 Men, how 
much is one Man's Share ? | 1 

Firſt, reduce it all into Pence, by multiplying 564 by 20 (the Shillings 
in one Pound) taking in tho 12 Shillings, as you are taught in Multiplication, 

and the Sum 11292, multiply by 12 (the Pence in one Shilling) and add the 

6 Pence, the Sum 135510 is the Pence in 5641. 128. 64, Then fay, 

If 165 Men have 135510 Pence, how many ſhall one Man have? And 
here you ſhould multiply 135510 by the laſt Number, but in this Caſe it is 


1, which will neither multiply nor divide, therefore you only divide 135510 


the Sum of Pence, by 165 the Number of Men, and the Quotient 821 is 
the Pence for each Man's Share, which divided by 12 (the Pence in one 
Shilling) gives 68 Shillings, and the 5 remaining are 5 Pence to each Man's 
S.. | 
Note, The 45 remaining of the firſt Diviſion is only 255 of one Penny, 
which is little more than a Farthing. 


| De Operation follaws, 
En 
11292 
WW 3 12 . 
FF 11292 ö | . 
{t 165)135510(821 Pence 12)821(68 Shillings, equal 
1 „ 1320 5 2 8 "= 2 to 3k $5, 5d, 
e "- _—_— = 
R RE OP 
= =. 5 Fence; 
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The Rule of Three. 117 
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12 The Extraction of the Square Root. 


Nate, That in the Rule of Three, the firſt and third Number muſt be both 
of one Denomination, and the ſecond muſt be brought into the loweſt Va- 
lde expreſſed therein; as in the foregoing Example, I work not the Queſt- 
ion as it was firſt ſlated, but tranſpoſing the Numbers, I put the Denomi- 
nation of Men firſt and laſt, and the Money in the midſt, to anſwer to 
that part of the Rule, which requires the firſt and third Numbers to be 


| - buth of one Name. The Anſwer thereof in the preceding Queſtion, as 


by the Opciation appears, is 821 Pence: which reduced into Shillings, is 
685. and 59. or 3. 8s. 5d. one Man's Share, as was required. 

The next thing I ſhall briefly treat of, is The Extraction of the Square and 
Cube Roots, as alſo ſomewhat of their Uſe. | 


The Extraction of the Square Root. >056(84 Root 
Ex. 1. T O extract the Square Root of 7056 | 64 a 
| | proceed thus: Firſt point the gi- — 
ven Number (that is, put a prick over every other 164) 656 Diviſor 
Figure beginning at the firſt Figure at the Right- 656 
hand, and note by the way, that ſv many Points — 
as the ſaid Number admits over it, of ſo many | 000 


Figures conſiſts the Root of the ſaid Number, then proceed, ſeeking the 
greateſt Square Number (which is a Number multiplied by itſelf) in the 
firſt Point towards the Left-hand (70) which is 64 conftituted of multi- 
plied into itſelf; for 8 times 8 is 64. The Root ef the Square Num- 
ber which is 8, place in the Quotient, and ſubſcribe the Square Number 
(64) under the faid firft Point, ſubtracting it therefrom, and ' ſetting 
down the Remainder (6) underneath: To this Remainder bring down 
the next Point (56) then drawing a crooked Line, on the Leſt- hand 
of the Dividend (656) double the Quotient, and place it (viz. 16.) there- 
in, calling it the Dividor, ſeek how often the Diviſor is contained in 
all the Figures of the Dividend, fave the laſt to the Right-hand : (viz. ) 
How many times 16 in 65 ? The Anſwer is 4 times, which place in the 
Quotient, and alſo on the Right. hand of the Diviſor (16) then multiply 
. the Diviſor (164) by the 4 laſt placed in the Quotient, and put the Pro- 
duct, which is 656, under the Dividend, ſubtracting it therefrom ; which 
done, nothing remains: So that the Square Root of 7056 is 84. 

The Square Root is applied to Navigation, as follows. Cont 
Any two ſides of a Right-angled Plain Triangle being given, the third is 
found by the Extraction of the Square Root. 

Example 2. Suppoſe a Ship to have made 87 Mites Difference of Lati- 
tude, and 71 Miles Departure, and the Diſtance to be required, the ſaid 
Diſtance is found by the Extraction of the Square Root, as follows. | 

The Rule. Square the Difference of Latitude and Departure ſeverally (that 
, multipiy each by it ſelf). and from the Sum of both the Squares added 
tegether, extract the Square Root, which will be the Diſtance required. 


— 


| The Extraction of the Square Root. 27 

; 1 Example. ; 3 | 
Difference of Lat. 87. The Departure 71. Square Diff. Lat. 56 
Multiplied by itſelf 87. Multip. by itſelf 71. Square Departure 504 l 


zz 71 Their Sum 12616 
RD _ 696 ND " .. 2 | 
The Square —— 5569 The Square 5041 h 
| — | 12610(r12, the Diſtance req. 
| I 9 
By the Operation it ap- | — 
pears, that the Diſtance, o- wy oy 
mitting the Fraction, is 112 222] 576 
* . | | HET 444 
66 


| | 
Examp. 2. Suppoſe a Ship's Diſtance to be 111 Miles, her Departure 
57 Miles, and the Difference of Latitude to be required; the ſaid Difference 
of Latitude is found, by the Extraction of the Square Root, as follows. 
The Rule. From the Square of the Diſtance ſubtract the Square of the 
Departure, and the Square Root of the Remainder will be the Difference 
of Latitude required, | 5 


Example. The Diſtance — — The Departure a 37 
Multiplied by it ſell —— 111 —— Multiplied by it ſelf — 57 
| Wes Es 399 
1 „ 3 
| 1 Sq. of Departure — 3249, 
Square of the Diſtance >. | LL 
Square of Dep. ſubtract. " 3249 9072095 Diff. Lat. required. 
N Remains 9872 Br 1 
185)972 
: EE 
The Difference of Latitude, as cpm 
by the Operation appears, is 47 


95 Miles, omitting Fractions. — 5 
If the Departure be required, the Rule is, from the Square of the Dit- 
"tance, ſubtract the Square of the Difference of Latitude, and the Square 
Root of the Remainder is the Departure required. The Operation for 
Brevity-ſake is omitted. 3 5 I 
Having proceeded thus far in ſhewing the Prat itionur how to find 
the Diſtance, Difference of Latitude and Departure (any two of them 
being given without Trigonometry, I ſtall ſhew the manner of finding the 
Courſe exact enough for common Uſe, without the ſaid Operation, Which 
is done as follows: 24, ; | 
Me Proportion to find the Courſe. As the Sum of the Hypotenuſe (or 
Diſtance) and half the greater of the other two Legs (viæ.) if the — 


14 The Uſe of the Extraction of the Square Root. 


of Latituds be moſt, half that, but if the Departure be moſt, half that: 
I ſay ; As the Sum of thef= two, is in Proportion to the leſſer (or remaining) 
Leg; ſo is 86, to the Angle (in Degrees) oppoſite to the leis Leg; which 
is the Courſe, when the Departure is leſs than the Difference of Latitude, 
otherwiſe *tis the Complement of the Courſe. | 
Examp. Admit a Ship's Diſtance to be 110; the Difference of Latitude 
to be 88, and the Departure 66, and the Courſe required. 
Firſt, 22d the Diſtance, and half the greater Leg into one Sum. 
The Diſtance is — ——— — 
Half the greater Leg (88) iS om o— L 44 
The Sum — 


y— — 


154 
| Having thus done, ſay by the Rule of Three. 
As the ſaid Sum 154 is to 66 the lefſer Leg, ſo is 86 to the Courſe, 


—_— —  —_—_c __ 


To bring out the odd Minutes, multiply | 66 
the Remainder of the Diviſion 132 by 60, my 
(the Number of 9 4 contained in a 516 
Degree) and divide the Product by the Di- ea geg. 4 min. 
viſor ( f 54) and the Quotient of the faid | 50875635 deg = : 1 
Diviſion gives for the Anſwer 51 Minutes — AO p 
So that the Courſe required is 36 deg. 5x | 1050 BA: 
minutes. : 2924 15407920651 
| DE "on - - 770 
220 


Example 3. Extraction of the Square Root. Suppoſe a Rope of 5 Inches 
Compaſs, and another Rope of double the Strength is required. Ihe Di- 
menſions of the ſaid required Rope are found by the Extraction of the Square 
| Root - For ſhould it be ſuppoſed that at Rope of 10 Inches Compaſs, is but 
double the Strength of a Rope of 5 Inches; upon Proof it is manifeſtly 
falſe, for the ſaid Rope of 10 Inches is 4 times the Strength of that of 5. 
The Rule. Take the Compaſs of the given Rope (vis. 5.) and multiply 
that by itſelf ; which Product (becauſe the other Rope is to be twice as 
ſtrong) multiply by 2, and the Square Root of the Product is the Compaſs 


of the Rope required. f | Inc. 
Example. The given Rope's Compaſs 5 Inches, Extract the Root 5007 
Maltiplied by itſelf - —— 5 ES ws 

The Square — — —25 = 


Multiplied by — — — 


| _— 
So by this Operation it appears that a Rope muſt be 7 Inches and a little 
better, to be twice the Strength of the given Rope of 5 Inches Compaſs. 
If it's deſired to know the Weight of one Rope by another, tis as follows. 
The Preportion it, As the Square of the Compaſs of the one Rope is to 
the ſquare of the Compaſs of the other; ſo is the Weight of the one to the 
Weight af the other, Length for Length: Ex. Suppoſe a Cable of 10 Inches 
to weigh 25 Hundred, and the Weight of a Cable of 8 Inches required. Say, 
as 100 (the Square of 10) is to 64 the Square of 8; 1a is 25C, the Weight 


the firſt Point, (viz. 12) which is 8, the Cube 


Extraction of the Cube Root. - "08 
Extraction of the Cube Root, 


1 ſhall firſt, as neceſſary, inſert a Table of the Cubes of the Nine Di- 


gits, which ought to be committed to Memory. 
| 1 -———001 }) —C64 0 55 
Cubes of the Nine Digits © 2 008 T a0. 5 | I 5 
| | 3 027 96 216 (9g —— 729 J. 
Example 1. Extract the Cube Root of 12167 3 | 
Firſt, Point t e given Number (7. e.) puta | 12167(23 Root 
Prick over every third Figure (beginning at the | 8 
Right Hand) then ſeek the greateſt Cube in * 4167 Reſolvend 


* 4, | 1200 Triple Square 
Root whereof (which is 2) place in the Quo- | : ; ng 
tient ; ſubtract the Cube (8) from the firſt — Quotient 
Point (12) place the Remainder underneath ; -| 722 Of 


to this Remainder bring down the next Point | 3600 
(197) and call his the Reſolvend, then draw a | 35340 
ine underneath it, then ſquare the Quotient a | 


2, which is 4; multiply the ſaid Square [5 4307. 
(4) by Zoo, which makes 1200; place this | coo © 


uncer the Reſolvend, and call it the Triple : 
Square. Again, multiply the Quotient (2) by 30, which makes 60; place 


this under the Triple Square, and call it the Triple Quotient; add theſe 


two, (viz.) Triple Square and Triple Quotient into one Sum, and cal! it 
the Diviſor ; ſeek how often this Diviſor is contained in the Reſclvend, 
which is three Times; which 3 placed in the Quotient, multiply the 
Triple Square by the Figure 3 laſt placed in the Quctiznt, and ſubſcribe 
the Product underneath the Diviſor ; ſquare the ſid Figure (3) laſt pla- 
ced in the Quotient, and thereby multiply the Triple Quotient, and place 
it underneath the laſt Product: Cube the Figure ( 3) laſt placed in the 
Quotient, and place it under the preceding Products. Laſtly, add theſe 
three Products into one Sum, ſubtracting the ſaid Sum from the Reſolvend, 
ſubſcribe the Remaihder ; to which Remainder had there been any more 


Figures, the next Point muſt have heen brought down, and the preceding 


Work repeated from the Squaring of the. Quotient, until all the F:gures are 


ſo brought down; but in this Example there being no more Figures, the 


Work is done, and by the Operation the Cube Root of 12167 appears to 
be 23, nothing remaining, es N | 
Example 2. applied. Suppoſe a Ship of 300 Tun, 75 Foot by the Keel, 


29 Foot and a half at the Beam, and 14 Foot deep in the Hold; another 


Ship is defired of the ſame Mould and Shape of 500 Tuns; the ſeveral 


Dimenſions of the Ship are found by the Extraction of the Cube Root, 
Example. Beginning with the Keel. Firſt, Cube the Length of the given 


Keel, which is done by multiplying it into itſelf; und then multiplying the 


Product by it again, 


the reſt may be found without the Extraction of 
the Root, by the Rule of I hree. 


one Ship by the Beam, to the Breadth of the o- 
. So you may find the Depth in the Hold, c. 


Diameter to weigh glb. and the Diameter of a 
Shot of any other weight, ſuppoſe of 721b. re- 


one Shot's Diameter, to the Cube of the other 
Shot's Diameter; which by 


16 Uſe of the Extraction of the 


Then ſay by the Rule of Three: As 300 Tun 
the one Ship's Burthen ; to goo Tun the other 


Ship's Burthen ; fo is 421875 the Cube of one 
Ship's Keel's Length, to the Cube of the other 
| Keel's Length. Which being wrought by the 
Rule of Ihree, gives 703125: From which 


extract tlv Cube Root, and that will be the. — 


Length of the Keel required. 

In this Extraction 3 Cyphers are added to brirg 
out the Fraction, the Operation therewith being 
the ſame as if there had been more Figures in the 
propoſed Number ; the Operation gives for the 


Thus, having found one of the Dimenſions, 


Thus, ſuppoſe the next thing I would find be 


8 her Breadth by the Beam, ſay, as the Length of | 
the one Ship's Keel 75, is to the Length of the o- | 


ther 89 fere : So 294 Foot, the Breadth of the 
ther, which by the Rule of T hree, gives 35 Foot 
Example 3. Suppoſe an Iron Shot 4 Inches 
quired, * This is alſo done by the Extraction of 
the Cube Root, as follows : 
_ Firit, ſay, by the Rule of Three, 
As glb. the weight of one Shot, to 721b. the 
Weight of the other ; ſo is 64 the Cube of the 


the Operation is 


DI Remainder 


Cube Root, 


— 
421875 Cube given Keel 


Length of the Keel required 88 Foot g Parts. a 


70312508878 Root 
— 
101125 Reſolvend 

. 19-00 Triple Square 
20 Triple Quotient 
19440 Diviſor 


4 


153600 
15360 
8922 
_169472__ 
21653000 Reſol vend 
2323200 Triple quare 
2640 Tr Quotient 
2325840 Diviſor | 
- 20908800 
213840 
5 129 
21123369 


512, the Cube Root of which is 8, the Diame- | 
ter of the Shot required. | 


But if it were required to find the Weight ofa 
done thus, by the Rule of Three. | 


As the Cube of one Shot's Diameter, to the Cube of the other: So is 
the Weight of the one Shot, to the Weight of the other required, 


And thus much for the Arithmetic Part of this Treatiſe. 


Shot by the Diameter, tis 


Some 


2 Geometrical Problems, 17 
Prob. I. To reiſe « Perpendicular from any Paint propeſed, in 4 kit ex 


Right Line. 
L282 given be AB, and the Do Ad 
erpendicular to be raiſed from the KY 
Pont * to do which ſet off the two F | E 


equal Diſtances CA and CB. Then the =. 24 
Compaſſes being opened to any convenient * 
Diſtance bigger than AC or CB, with one [+22 
Foot of the Compaſſes in the Point A, de- . | ö 
ſcribe the Arch DE; then with the — A B 
Extent, and one Foot in the Point B, defcribe tha: Arch FG, then draw 
the Perpendicular from the Point C, thro” the Interſection, (or cutting) of 
the two 5 hd FG and DE, which was required. 5 
Prob. Il. To raiſe a Terpendicular on the End if 8 Lim. . * 
Let the Line given be AB, the F 
Perpembii ilar to be raiſed from BCE 
the Point B; to do which, with one | 
Foot of the Compaſſes at B, with 
any convenient Diſtance, as BD, MM 
ſweep an Arch ; then with the c | "SE 
ſame Extent, one Foot of the | * £ > | 
Compaſſes being in the Point D, "i 
mark the ſaid Arch at the Point ny oY | 
C, and one Foot beiagat C, mart: LL B 
it at E, then with- the ſame Di- A D 
ſtance, one Foot of the Compaſſes being in the Point C, deſcribe 8 Arch 


W 


8 
* 
- 
* 
4 
* 
— 
ö 


FG ; and placing the Compaſſes in the Point E, deſcribe the Arch HI; 


then from the Point B, and through the Interſection of the two Arches 
FG and HI, draw the Perpendicular which was required. | 


Prob. III. To tet fall a Perpendicu 1 aſſigned over. 
4 given Right | 
Let AB be the Line given, C the Point over 
the Line from which the Perpendicular is to fall ; 
to-do which, place one Foot of the Compaſſes in 
the point C, then opening them to a convenient 
Diſtance, mark the Line AB in two Points with 
the faid Diſtance, as in the Points A and B; then 
with one Foot of the Compaſſes in the Point A, — 
defcribe the Arch EF, and with one Foot in the 
Point B, deſcribe the Arch GH ; then from the 
Point C, and through the Interſection of the faid 
two Arches, draw the ** CD, which 


* © 


1 : ; 


* 


„* 


3 8 


Prob. VI. ue, way ts lt fall « Perpendicular from 6 given Point u 
4 given Right Line. 

Let the Line given be AB, upon which 
it is required to let fall a Perpendicular 
from the Point C; to do whhich, from 
f the Point aſſigned C, draw the Line CA 
ir which Line divide into two equal Parts, as 
. : wage bf . | 
: I . paſſes in point D, wi 
A ———rÞ ame diſtance, (viz. of half the Line AC) 
TG, deſcribe the Arch EF : then from the Point 
C. to the InterſeQion of the Arch EF with the Line AB, draw 2 

l Pan. v To draw a Line parallel to a Line given. | 

| Lec ABbea Line gies to which 
SES E 7 it is required to draw a Line parallel 
"FW; : to do which, firſt take in the Com- 
ballen the diſtance at which the pa- 
and then 


| ſetting one Foot of the Compaſſes in 
the Point C, on the Line AB, deſcribe the Arch E ; and with the fame 


diftance, with ene Foot of the Compaſſes in the Point D, deſcribe the Arch 
F ; then laying a Ruler to touch the Convexity of the two Arches, dra 
the parallel Line EF. 
Prob. VI. To draw s Right 1 parallel to a given ont, that fall. 
| paſs through a Point given. 
Suppoſe AB the given Line, and it's required to draw a _ parallel 


thereto, that ſhall pals thro* a given Point, as C. 


Set one Foot of the Compaſſes in 

3 —C C, with the other at any diftance, 
AY; . croſs AB in D, and with that diſtance 
5 from any Point. as A, of the Line 

_D AB deſcribe an Arch EV; then frem 
A—— — B C with the diſtance A D croſs the 


Arch in G; and draw the Line CG, 
which ſhall be parallel to the given Line AB, as was required. 
PR 


O B. VI nene, equal to an Angle given. 
r Suppoſe FDE an Angle given, 
and it is required to make another 
Angle equal thereto: Fo do this, 

| fiſt draw the Line DE, then with 
any convenient Diſtance leſs than 

8 DE, deſcribe the Arch KL, then 
—E | placing the Compaſſes at D, with 


eie Problems, 


Arch EL ſweep the Arch KL; take 
the Arch KL in the Compaſſes, and 
ſetting one Foot in the Point L, 
croſs the Arch LK in the Foint K, 
4 K draw the 


vill To bring any. three nies 6 . 
into the Circumference ofs Circle, 


Let the three Points thro* which the 


ED; and with the ſame Diſtance, one 
Foot of the Compaſſes being in the Point 
in the Points E 
ight Line ED ; 3 
e - 4 

the Compaſſes being in the Poĩht C, with the ſaid 2A 
Arch FG; and with the fame diſtance, ene Foot 3 


Th 


I 


_ diſtance the 
. of the Campaie bg in the Point B, mark the Arch FG, in the Points 
F and G, and draw the Right Line FG. New where the two Right 
Lines DE and FG, being continued interſect each other (viz, in the Point 
H is the Center of of the Circle, which was required, 5 


woes Deſcription of the Mariners Compaſs. 3 

TO 15 fromens, & bank] on Aﬀient to the Prodihe! Pay i 
Navigation, as to its Inventor, is uncertainly diſcourſed of; its Age, 

by ſome -ſuppoſed to be in theſe Parts of the World about 300 Years ; 


which Wires s being touched Ns Las. and the Chard ws Ha 
— fix'd in = Pb, , becomes North or South; 
— : 2 | % a 1 


#... 


1 a | n ä 


20 The Mariners Compaſs. 


and the faid Box being cover'd with a Glaſs, and hung in another ſquare 
Box, to the End the Chard may traverſe notwithſtanding the Ship's Motion, 
being thus fixed, is ready for Uſe. | CON 
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T HE: Prime. or Golden Number, is a Revolution of nigeteen Years, 
4 in which Term the Moon returns to make the ſame, AſpeCts with. the 


Sun on the ſame Day of the Month (moſt commonly) that they were o 
Nineteen Years before. ; | ; 7 - 3 
4 Io find which, add 1 to the Year of our Lord, and divide by 19, he 
if] Remainder is the Prime ot Golden Number, but if nothing remains tb 
E „„ CR 


& + 


3 | CE 
- * « 

1 - 
- * Pe , „ 4 


"The Js 3 R 15 


—— To find the Golden Nutber far the Year 1746, add 5 
pe which makes 17473 which divide by 19. = 1907747091 bj 
| | 71 


7 


The Remainder 181 is the Golden Number for the Yeu 7 


| To the | 
PHE EpaZt is ; the Number TL that the Solar Year of 265 Days 
exceeds the Lunar Year (or 12 Revolutions of the Moon to the Sun) 
of 354 Days, the Difference being 11 Days: When the Golden Number 
is 1, the Epact is 113 when 2, the Epact is twice 11 or 22; when 3, 


thrice 11 or 33 (rejecting 30). that is 3, c. and it is thus found: Di- 


vide the Prime by 3, if o remains, the Epact is the fame with the Prime; 
if 1 remain add 10, if 2 add 20 to the Prime, the Sum (rejecting 30, if 
need be) is the 
Examp. In the Year 1750, the Golden Number. is-12 ; which divide by 3 
there remains o; which fhews the Epact is 12, the ſame with the Prime. 
In the Lear 1748, the Golden Number is 1, which added to . 
cauſe x rr 11 for the Epact. | = 
In the Year 1762, the Golden Number is 15, which divided by 3, there 
rmains o, 2 the Epact is 15, the ſame with the Golden Number. 
Or, Multiply the Golden Number by 1 1, and divide the Product by 
30, the Remainder is the Epact. 
T. firid the Moon's Age. 
APD to the Epact for ch 1, for April 2, for Mey 3 3. 3-7 
for Fuly 5, for Auguft 6, for September 8, for O aber 8, 
vember 10, for December 10, for January o, for February 2 
Having added to the Epacł the Number for the Month, according to 
the Rule foregoing, add thereto the Day of the Month, for which the 
Moon's Age is required : theſe three Sums added together, if less * 
o, is the Moon's Age; if more than 30, then divide it by 30, the 
2 is the Age of the Moan. The Moon's Age ſubtracted ſrom 
leaves the Day of the Change. Again, 15 added to, or ſubtracted 
2 the Day of the Change, leaves the Day of ull Moon. 


Example. Suppoſe it were requir'd to find r the firſt 5 


Day of April, 1746. 
uſt, 2 * — the Epact for that Year ts i. 
To which add the Number for the Month, 8 2 
Fo that add the Day.of the Month, which is — 


- Sum, gives the Moon's A—— —— 
e 


*. = The Moon's Age. | . 
3 | 


1 


| x2 Me Julian Kalendar. 


Ts find Moon's Southing by her Age, ſee in theUſe of ite The.” 
Table, which follows immediately after it. 


To find the Dominical Letter, 


Ak E * Tear and its fourth Part, and add 4 to its then divide 
that Sum by 7, and ſubtraft what remains from 7, the Remainder | 
ſhews the thing required ; accounting the Letter A for 1, B * 2, C 
tor 3, D for 4, E for 5, F for 6, G for 7. | 
Suppoſe the Dominical Letter was required for the Year 1747___ 
Firſt, Set down the Year — 174 
Then the 4th Part winch omitting Fradtions | Is m_— 43 


The Sum divided docs — —7* 8 


21 · 
The Remainder after Diviſion is 3, which being — 


ſudtracted from 7, leaves 4 ; which ſhews it muſh $ 
be the fourth Letter, which is D, the Dominical 6 
Letter for the Year 1747. But when it is Leap- — 
year, there are two Dominical Letters, and then 17 
the Letters thus found ſerves from the laſt of Fm. — 
ry to the Exc} of the Year. ED Se 
Ds 8 
To find the Cyele — oe” 


DD to the Year q, divide the Sum by 28, the Remainder is the 
Cycle of the Sun. 

Suppoſe it be required for the Year I751 

Then add 


Divide bf. comms E 


Ar 


Te. 


24 
; By the Operation it appears, e 
Sun for the Year 1751, „ after the Div iſion. 


Note, Hillary Term begins Jax. 23. and ends Feb. 12, 
| _—_————— 17 Days Se ts. and ends Monday before . 
"x" begins on Friday after Trinity Sunday, and ends nineteen 
: s after. 4 
Micbacinas Term begin Oober 23, and ends Nevember 28. 


Wd ' - 
4 Tab 
N „ * 
# 7 
"Me — 


„ 


of the Moon's Age for the Tear 1746. 
ons. |  _ Rn - 


—— 


; Fanuary 


Marel 


February 


S 
| 
D 
8 
8 
< 
1 | New moon 
$20 8 Firſt quart. 
M | = < Full moon 
1 ; FT / Laſt quart. 
C Laft quart. 29) 5 Al A C New moon 


* 


\ 


ic Firſt is Feb. 24, at 4 Aft, inviſible, for the Eelipſe ends 23/ e'er the 
Moon riſes, two-thirds of the ) Diam. on the lower'fide will be darkned. | 
Second. is of the Sun inviſible, on Aarch the rxih- at 2 in the Morn. | 
be third is of the Moon, viſible at Londen, the 19th of A,j.t at Mid- 
night, fix Digits on the upper Side. hes: ? ö 
* 
Morning invisble, by reaſon of the Man z great Seuth Latitude. 


ad — —_— — 2—ͤ — — — 


"There will four Bclipſen this ar. 


, N Ber . 
r on September the 4th, at 9 in ide ; 


— 
„ „ . 
. 


” — 


— 
* 


* i . 
= * _ . v g * _— C - „ * 8 0 8 2 * > - 5 (a 
b - - « N « — 1 * — — 96 0 So => Hh * 2 _ : - 
o —ͤ—ũłͥ 2 K — T ; ol — ** „4 ſ—I[.„„4„b in 1 OE. 4 gn tat — — . _ uh g — x IES 
: . 9 Y . " . | . , oth. 
— — — 
. 


—— — — — 


= 24 A Table of the Moon's Age for the Year 1747. | 


Mouths D.,H. } 
FT. 
| >, c Firſt quart] 7] 1.A 

S Full moon 15 4 A 
8 Laſt quart. 22 5 A 

(New moo. 29 3A 

Sc Firſt quart | HIM 

3 ) Full moor. [14 5M 

E Laſt quart [21] INM 

(New moo: |:3| AM 

C Firſt quart | © SM 
TS YFull moon 15 5A 
[8 Laſt quart. 22 gM 
|  C New moon [29] 9 A 

( Firſt quart. | 7| 2M 

) Full moon [14 | 2M 

Ny [ aſt quart. 201 6 A 

(New moon [28] 1 A 

- Firſt quart.] 6 4A 
) Full moon 13 M 
. |S ) Laſtquart. 20] 4M] 
New moo 28} 4M 

e Firſt quart. | 5| IM 

| & ) Full moon [11] 4 A} 
I, ) Laſt quart. 13 3A 

New moon 26 7 A 

1 


IAonths D. 
e | 


| 


- Firſt quart. 
Full moon | 
Laft quart. 
New moon 


D 
8 
uh 


\ e Firſtquart.| 2] 2 Al 
Full moon | 9 5M 


]= 
S&<Lafſt quact. 1611 A 
New moon 249 A 
Frſt quart. 31 


5 moon | 7| 6A 


"Teptember 


Full moon 6 2M] 
55 quart. 27 10 


[= ) Laſt quart. 13 10 A 


FI Eclipſes this Tear, four of 


„„ jwr_y =o 


Lan 8 A098 oats 


HHP EE LES 


* 


A Table of the Loon $ "Axe for the Nr 1748. 


Months D. H. 4 Months D. 
> ( Full moon 4 6A | ec Laſt quart. 6 
S ) Laſt quart. 2 IM New moon 
S New moon [19] 3M ES 22] 
[> ( Firſt, quartſ 2 6 8M Full moon * 
Full moon | 3jnoon = C Laſt quart. 
8 Laſt quart. 101 al 8 1 | 
S New moon 17 3 A S JFirſt quart. 20 5 A 
(( Firſt quart. 2 5 3M Full moon 
| 
( Full moon | 4] 6M > ( Laſt quart. | 
'S ) Laſt quart, 11 6M 2 New moon 
| S New moon 18 3M| S \ Firſt quart. | 
Firſt quart. }25|12 A a Full moon | 
Full moon | 2] 4 A 3 Laſt quart. 
2 = C Lat quart. | g|nooh J New moon 
New moon 16 4 A| 8 \ Firſt quart. 
| C Firſt quart. 24 6 A| Full moon 
Full moon | 2] 2M 8 Laſt quart. 
Laſt quart. | 8] 6A New moon | | 
J New moon 16 5M 38 JFirſt quart. 10 2A 
(rug quart. 24 0M S (Full moon 23 11A 
Full moon 3 if 9M E 
— lean 2]. 3M] 
Laſt quart. | mid. & \ New moon 9 8M 
New moon 14 8 A S Firſt quart. 1511 A 
Firſt quart. 22 9 A > )Fal moon 23 5 A 
& 129 31 5 ms. hs 
Full moon 29 5 Al > ( Laſt quart. 31 g A 


| Four Eclipſes this Year, two of the Sun and tus of the Moon. 


The Firſt will be of the Sun, 
The Second will be of the Moon, February the d, inviſible. 


| The third will be of the Sun, Fuly the 14th, 


January the 18th, inviſible. 


le 10 Digits. 


"The Fourth will be of the Moon, ad the 28h, viſible 6 Digits. | 


D 


_ 


66 — * 


f 


7 


>. — Fifth th wilt | be of the Sun, December the 28th, viſe s Digs. | 


26 A Table >, the Moon's Aze for the Year 174 ; 
Months = D. H. 2 D. H. 
i | 3 
| = 
— 6 — — „ 
CNew moon] 7 A 8 ws 3] 1A 
V irſt quart. 1 4jnoon f D 972 quart. 111 4A 
E Full moon [22] 1A Full moon 180 g A 
[> CLaſt quart. 300 1 A Laſt quart. 25 3M 
De New moon | 6| 5M (Nen moon | 2 3M 
8 Firft quart. 13 4M I Firſt quart. 100 6M 
35 Full moon 210 % M Full moon 1612 A 
CLadt quart. [28|12 A I )Laft quart. [23] 7 A 
| 4 New moon 310 7 A 
3 New moon 7 3A N 
= JFirſt quart. 14 > c Firſt quart. 8] 5 A 
S Full moon | 8 Full moon 1 $M 
Laſt quart. | EY E| Laſt quart. 22 gM 
4 New moon [30|noon 
New moon Wo | 
= Firſt quart. ES Firſt quart. | 8 2M 
F) Full moon A |. Full moon 144 6A 
{ C Laſt quart. 28 2 A 8 ) Laſt quart. |22| 1M 
| © ( New moon 30] 5M 
[ New moon | 521M | | 
S Firſt quart. [13] 8M I EC Firft quart. | 6|10) 
= Full moon 20012 A E Full 2 13 * 
{ CLaſt quart. 290 7 A| 8 JLait quart. |2o| 9 A 
| | = E New moon 28] 8A 
New moon] 311A Þ 
E Firſt quart. 12 1M| 0 Firſt quart. 5 6A 
80 moon [19] M“ Full moon 120 8 A 
| (Laſt ny. 26 1K) S ) Laſt quart. 200 8 A 
a Is C New moon|28'roM 
Five Eclipſes this Year, three 7 the Sun and two of the Moon. ; 
be firft will be of the Sun, January the 7th, inviſible. 
- Fhe Second will be of the Moon, June the rgth, inviſible, 
The Third will be of the Sun, Fuly the zd, inviſible. 
| The fourth will be of the Moon, December the 12th, viſible 6 


\ 


ſ Tae the Mom's Age for the Y ear ' 1750. 271 


Months : D. H. | Months D. H. | 
—— — . — — : | eee ĩ —ͤ—ꝛ ic 
A d Firſtquart. | 4| 4M Full moon | 8| 8M 
ALE | ) Full moon 11 1A do Lil en 151 2M | 
A Q Laſt quart. 19 5A New moon |22| u | 
M 2 New moon 26110 A| Fir quart. 30 NM | 
M fo Firſt quart. | 212A Full moon | 6] 5 A] . | 
MIR |= \ Full moon 100 7M] 8. Laſt quart. 13 8M 1 
A [-8 Laſt quart. 18 IM. S New moon] 209A | 
2 New moon 25 8M| ——— | 
| | | By | 
all | Firſt quart | 32 A 8 Full moon E 
> Full moon 1112 A E Laſt quart. 11] 4A] 
— S } Lait quart. |20| IM New moon | 19 
Ws: | New moon 26 4A 5 ( _ Firſt quart. [27] 2A 


M Firft quart.| 2] 2A 74 Full moon | 4{roM| 
A Full moon 10 5A S Laſt quart. |11] 4M 
M S Laft. quart. [18|1o0M & )New moon 19 SM 
M New moon 2412 A by Firſt quart, | 27 3M 
| | | 
 CEirſt quart] 2 5M I Full moon | 27A 

M Full moon 10 8M S JLaſtquart. | 9 7A | 
M DILaft quart 17 4A S YNew moon | 18} IM 
A 8 New moon|[24|10M wy "Firſt quart. 251 2 A| 
AY Firſt quart. 31] 9A| 8 | 
| v3 ( Full moon 2| GM 
All Full moon | 8 9A _ | L «act quart. 9 3A 
A Laſt quart. 15 10 A New moon 171 6A 
. g New moon 22 7 Al J PFirſt quart, | 24[11 A 
= | __C Firſt quarr. i30| 3A' Full moon | 31 8 A 


Five Etlipfes this Year, three of of the Sun, and two of the Mas. 
| The firſt is of the Moon, Fune the 8th, viſible and total. { 
The Second is of the Sun, June the 22d, inviſible. 

{ The third of the Sun, November the 18th, inviſible. 

The Fourth of the Moon, December the ad, viſible and total. 

{ The Fiſth of of the Sun, Decemb. the 17th, inviſible. 


—— * * 1 
* 


5 D 2 


* 
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128 A Table of the Moon's Age for the Year 1751. 
Months D. H. Months E N. 
_ Laſt quart. 8] N Laſt quart. | 410 A 
= ret moon e gM New moon 11| ; A 
8 Firſt quart. [23] 8M = Firſt quart. 19 72M 
Full moon 130] 2 * C Full moon 27 4M 
> Laſt quart. | 7 9M [= Laſt quart. 3 5M 
S ) New g N e © (New moon 10 ZM 

|S Firſt quart. 2 1 4A S New quart. 1710 A 
< Full moon 28 12M Cl moon 25 4 A 

e quart. 9 2M t aſt quart. | 1]noon 

Mew moon [16|10M New moon | 8] 2 A 

= Firſt quart. 24 3 A 8 Firſt quart. |16] 1 A 
Full moon 30 6 A S Full — 24] 2M 
| 1 (Laſt quart. 30 10A 

71 quart. | 4A 55 N 

= JNew moon 14 3A e ͤ New moon | 8 2M 

D Firſt quart, 2 1 4 A 1 ) Firſt quart. |16 2M 

Full moon 429 IM = ) Full moon 23 Loca! 
| | © ( Laſt quart. 30 8M 

Luaſt quart. | 7| 4M „ 
New moon [14] 2M > © New moon | 7| 1M 

S JFirſt quart. 2 1 5M I JFirſt quart. [14] 9g A 

(Full moon [29] 2M S Full moon {[21[10 A 
> C Laſt quart. 2810 A 
Laſt quart. | 5 2 A | | | 
S New moon [12] 8M 8 (New moon | 6| 7 A 
[= Firſt quart. [19] 3 A] 2 Firſt quart. [14|noon 
Full moon ws +5 8 Full moon 21 noon 
= Q < Laft quart. 281 2 A 
| There wi F, be po Eclipſes this Year, two of the Sun and two of the 
| The Firſt will be of the Sun, May the 1 inwiſible. | 

The Second will be of the Moon, May the 29th, riſible 10 Digits. 

{| The third will be of the Sun, November . invilible. 

_ The t Fourth will be of the — Novemer £ 21ſt, rible A 


* 


ñü— 
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1 — — 
| | | 27 he of the Moon's Age Nor the Tear 17 52. 29 
Months D. = {Months [D. 

| FO | 

b 1 1 
L BE New — $| 1 Al | Firit quart: | 7 toM| 
S Firſt quart.|r 3|mid.| > YFuil moon [15] YM 
5 ) Full moon [19] 8 A SZ, JLaft quart. [22] 9 4 
1 * Laſt quart. 27 8 M | New moon [29] 3A 
J D Neu- 3 4 7M Y Firſt quart, 15111 A 
1 E Firſt quart. 111M Full moon [13] 11 Al 
J) Full moon 18 8M 2 / Laft quact. 2 5M 
|S ( Laſt quart. 26 1M 3 * New moon 28 mid. 
1 (New moon] 4| 9 A 8 Erg qu quart. | 4} 3 A| 
\ d JFirſt quart. [11] 6 A [JS Full moon 2 1A 
S Full moon [19] 3M Nw quart, 9 I A 
. _ Laſt quart. 261 6 A (New moon 26 noon 
| New moon 3 g M fi Pirſt quart. 4 | oM 

Þ Firſt quart. 10 AMT I Full moon 12 2 M 
h Full moon [17 [11M] 3 ) Laſt quart. 181A 
__CLaft quart. 25 9M I New moon 26 2M 
| New moon 21 6 A 5 ( Firſt quart, | „ 2M 
I ) Firſt quart.] 9 1 A 18 Full moon [io] 1A 
\ [5 Full moon 17 3M : 8 Laſt quart. [17] 9M 
& Laſt quart. |25 mi d. 2 News moon |24| 7 A 
- New moon | 1 NI 8 Firſt quart. 24 7A 

0 « YFirſt quart. | 7|11 A} - S Full moon f 1M 
D S JFull moon [15] 5 A |S ) Laſt quart. [16] 9A 
. [> Laſt quart. 230 A | New moon [24] 10M} 
J New moon 30 & M 2 K be 
T here i be two Eclipſes this Year, beth 7 the Sun. | 

I The Firſt will hs on 1 May the 2d, inviſible. ; 
The ſecond will be on Oger the 26th, inviſible. | | | 


Z 


= A Table 0 TE = Moon's Age for the Year 1753 


Naonths 


Wo 


E 


2 
— 
VU 

— 


— 


— — 


Fi rſt quart. 
ON Full moon 
Q Laſt quart. 
New moon 
Firſt quart 


„Full moon 


ö > Laſt quart. | 
E New moon 
8 Firſt quart. 


Full moon 


8 Laſt quart, 
[8 New 8 
Firſt quart. 
Full moon 
Roi quart. 


New moon 


Firſt quart. 


Full moon 
>) Laſt quart. 
New moon 


Firſt quart. 


ber : 


Lat quart. 
New moon 
Firſt quart. 


Novem 


— 


— n——————_g 


Full moon 
Laſt quart. 
New moon 
Firſt quart. 


| ALFA 


= ber 


F all moon | 


Laſt quart. 
New moon 


, Firſt quart. 


Full moon 
c Laſt quart. - 


New _ 


F all nn 


Laſt quart. 
New moon 
Firſt quart. 


D 


2 


Full moon 


— 


> Þ> 


1 i 


| The Firſt is of the Moon, dpril the 6th riſeth ecli 
{| The Second is of the Sun, April the 22d, inviſible. 
4 The third is of the Moon, Ogeber the rſt, inviſible. ;.. 


Four E clipſes this ner, two 1» of the Sun and two of the Moon, 
ped, 5 Digit. 


. The Fourth is | of the I October the r5th, viſible 


A Table of the . Moon's Age for the Tear 17 54. 
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31 
Months * H. } IMonths 10ſt. 
5 | . 
( Laſt quart. | 4| A © Laſt quart. Ito 
I New moon [12] 8 M4 H New moon of 1M] 
& Firſt quart. Py SM 2 Firſt quart. 15 6 A 
* 22 127] 1A "(is moon 23 2M 
| Laſt quart. Zt, 1M 
© Laſt quart. 310M | E | 
New moon III 2M PY New moon 710M 
8 Firſt quart. 18 nd = ) Firſt quart | 14] 4M 
2 2 25 / mid. J ) Full moon [21] 5A 
Laſt quart. [29] 3 A 
' , Laſt quart. | 5] iM| | £4; 
New moon 12 6A| S New mcon | 5| x A] 
. Firſt quart. [20] 1A ) Firſt quart, 1311oM| 
Full b 6d SM | = Full moon {20|roMl. 
| < \ Laft quart. [28] 5M| 
| Laſt quart. 3 2A Ii 7 
New moon II IOM 8 New moon 51 2M 
IA Firſt quart. 18 fr A J Firſt quart. 12 M 
Full Soon 25] 4A] S Full moon ao] AM 
# Laſt quart. 27 4A 
Laſt quart. | 3] 4M . | | 
Mew moon [11 3M 8 New moon | 30M 
S $EFirſt quart. 18 5M 'Z Firſt quart. [10] 8 NM 
(Full moon [2411 A > Full moon |18] 9A 
3-1 C Laſt quart. [26] 3M| 
C Laſt quart. | 110 A | | 
"Bo New moon | 9 3A > 0 New moon . At. 
* Firſt quart. 16 Tl 2 Firſt quart. 10 3A 
Ful moon 23 2 [8 Full moon 18 _ 
Laſt quart. 251 5A 
— Eclipſes 77 Tear, four of the — and two of the Nan. 
ö The Firſt is of the Sun, March the 12th, inviſible. | 
The Second is of the Moon, March the 27th, vilible 22 Digits. 
|] The Third is ef the Sun, April the 11th, inviſible. © 
| The Fourth is of the Sun, September the «th, inviſible. | | 
The Fifth is of the Moon, September the 20th, viſible 21 Digits. i 
Te Wh 6 of hp on, October the 5th, inviſible. BE | 3 
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— 
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The Uſe of the foregoing Table of the Moon's Age. 
1 N the ſaid Table the one half Page contains the firſt fix Months of the 
Year, the other half the following ſix Months; in the firſt Column of 
each half, towards the Leſt-hand, are the Months; in the ſecond the 
New, Full, and Quarters of the Moon ; in the two following Columns 
are the Days and Hours of the faid New, Full, and Quarters, either 
Morning or Afternoon, as the Letters A and M denote, \] hgnifying 
Afternoon, M Morning. At the Botiom of the Tables are the Eclipſes 
tor the reſpective Year. | | 1 
The Uſe of the Table is, readily by Inſpection, to find the Day and 


32 


Hour, of the New, Full, or Quarters of the Moon. | 


Example 1. Suppoſe it were deſired to find the time of New-moon, Far. 


1746. Firſt look fer the Year 1746 on the Top of the Leaf, which having 


found, look for January in the firſt Column towards the Leſt-band ; then 
in the next Column in the fame Month is found New-moon ; and in the 
two following Columns againſt New-moon ftands 10.5 A, which ſhews 
that the New-moon in January 1746 is the 10th Day at 5 Afternoon. The 
ſame Directions ſerve for the Full- moon, or firſt and laſt Quarters. \, 
To find the Moun's Age, ſubtract the Day of the Change or New-moon 
from the Day propoſed, the Remainder is the Moon's Age. Supppſe there- 
fore it was required to find the Moon's Age for March 30, 17438. 
Looking in the Year 1748, the Table gives the New moon for March 
to be on the 18th Day, therefore 18 being ſubtracted from 30, there re- 


mains 12, whereby it appears the Moon is 12 Days old on the goth of 
Harcb in the Year 1748. | | 


Erampie. Suppoſe it were required to find the Moon's Age on the iſt 
of November, 1746. 5 

The laſt New-mocn bef re Nov. 1ſt was OZ. 3d, but becauſe you 
cannot take 3 from t, you muſt add. 31 (the Number of Days in Octob.) 
and from the Sum 32 fubtract 3: the Remainder 29 is the Moon's Age 
required. 5 ; | 


A Tide-Table for the Sea-Coaſts of Great-Britain, Ireland, Norway, 


Holland, Flanders, France, Biſcay, Sc. Shewing what Moon 
makes Full Sea, upon the Full and Change Days, at the Places 
following, in Alphabetical Order, : | 15 
A M At Hermoricb, & Antwers SHIM 
A Army, NNE. and SSW. o: 30 Eaſt and Weſt. = 66 bo 
a 2 and Armen | | At Alborough, S E. by S. and 
tiers, NE. and SW. [0700/NW. by N. —— —.— fool 
At Abarwark, E N E. and s : 5 95 
5 


— 


| B | 
At Beachy and Blacktail, 
and before the Race of Blan- 
guet, N and 8 
Thwart of Beachy in the Of- 
fing, N by E and Sby W -— 
At Blackneſs, in Bluet, at Bell 
Iz, NNE and SSW , 
Without Bluet, and at Ber- 
wick, N E by Nand 8 W. by 8 


L River of Baur 2 the 


Sout!, Coaſt of Bretagne, the 


Coait of Biſcay, and at Bocknejs, f 


NE and SW 
At Breſt before the Baſ the Ri- 


ver of Bourdeaux within the Ha- 


ven, NE by E and SW by W. 


In the Breeſound, Bloy, Bal- 


timore, ENE and WSW — 


Before Bremen, and at Black-| 
ny, and in the Channel before 


BourWaux, Eaſt and Weſt — 
At Briſtol Key. E by S. and 
W by N 

At Bridgwater, ESE. and 
WNW 
- AtBullen-deep, SSE& NNW 

C 


In Cmdads, N and S, —— 12 | 


In the Chamber of Rye, N by 


E. and 8 by W. 

Without Calice, at Corpus 
Chriſti Point, before and al 
Camfer, NNE. and 888 


Between Calice and Dover, 


before Conguet, and at the N. 
Cape, NE. and SW. -— 
in the Cree, ENE. and WSW. 
At Caldy, and in the Bay of 
Carmarthen, Eby N & W by S 
At Concalo, E and W —— 
Without the Cas#ets, in the 


AtCorh, Calue, C. Clear and 


fl. 


12 


04 


- lob 


07 
10 


OO 


O 


04 
05 


annel SE by E, and NW by 


6 


— 


. 


06 


00 


The Tide-Table. | 


Between Guern/zy and the H. 


MI. 


OC 


45 
30 


Oc 


+5 


- 


130 


Prſeets, before Cromer, befor; 
the Caſtets and Guernſey, Seven 


Clifts, and at Cams, SE an 


NW. 
At the Caſteis, and at Chan 
herneſs, SE by S. and NW by N. 
At Cows, in the Fefs of Caen, 
in Calice Road, and in Chamber- 


neſs- Road, SSE and NNW —|i| 


Before the Haven of Caen, 
n the Chamber, between Cris 


le- ſau and the Creyl, and at] | 


Calſbot, 8 h E and N by W 
| D | 
At Dover Pier, and befor 


Dunkirk, North ard South —| 


At Denbeigh and Downs in the 
Road, NE by N. and SW by $ 


At Dort, NE and SW — | 
At Dungervan, ENE. and 
WS W 


AtDa-tmuth, Eaſt and Wel 
At Dublin, S. E. by E. and 
NW by W 
At Dunbar, 8 E and NW 
At Dungeneſs and Dunnoſe, 
SE by S. and NW by N — 
At Dover, Diep, and in the 
Downs aſhore, SS E. and N. 
N W 


2 — — : 


E 


3 


At Embden, before the Elbe, 


before the Hyder, and before 
Enchuſen, North and South — 
At Edam, NNE and SSW. 
Before the Eaftern and Weſt 


ern Emes, and at Engemonts, 
SE. and NW, 


v * 


= 


On the Coaſt of Fianders,| 
| 112 


North and South 


9 


At 18 ing, N by E and 


E. 


. 
Before| | 


— © —— -—s. - - 4 - * « _ — = l = in \ : = = =_ 
— — — 5 — — 
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The Uſe of the foregoing Table of the Moon's Age. 
I N 'the ſaid Table the one half Page contains the firſt fix Months of the 
Year, the other half the following fix Months ; in the firſt Column of 
each half, towards the Leſt-hand, are the Months; in the ſecond the 
New, Full, and Quarters of the Moon ; in the two following Columns 
are the Days and Hours of the faid New, Full, and Quarters, either 
Morning or Afternoon, as the Letters A and M denote, Al ſignifying 
Afternoon, M Morning. At the Bottom of the Tables are the Eclipſes 
tor the reſpective Year. 
The Uſe of the Table is, readily by Inſpection, to find the Day and 
Hour, of the New, Full, or Quarters of the Moon. 


Example 1. Suppoſe i it were defired to find the time of New-moon, Far. | 


1746. Firſt look fer the Year 1746 on the Top of the Leaf, which having 
found, look for January in the [on Column towards the Leſt-band ; then 
in the next Column in the fame Month is found New-moon ; and in the 


two following Columns againſt New-moon ftands 10.5 A, which ſhews 
that the New-moon in Fanuary 1746 is the 10th Day at 5 Afternoon. The 


fame Directions ſerve for the Full- moon, or firſt and laſt Quarter s. 

To find the Moon's Age, ſubtract the Day of the Change or New-moon 
from the Day propoſed, the Remainder is the Moon's Age. Supppſe there- 
fore it was required to find the Moon's Age for March 30, 1748. 


Looking in the Year 1748, the Table gives the New- moon for March 


to be on the 18th Day, therefore 18 being ſubiratted from 30, there re- 


mains 12, whereby it appears the Moon is 12 Days old on the zoth of 


Harch in the Year 17 748. 
Example. Suppoſe it were required to find the Moon's Age on the 1ſt 


of November, 1746. 


The laſt New-mocn bef re Nov. it was Oct. 3d, but becauſe you 
cannot take 3 from t, you muſt add 31 (the Number of Days in O06. ) 


and from the Sum 32 fubtract 3: the Remainder 29 is the Moon's Age 


rcquired, 


A Tide-Table for the Sea- Coaſts of Great-Britain, Ireland, Norway, 
Holland, Flanders, France, Biſcay, &c. Shewing what Moon 


makes Full Sea, upon the Full pea] Change Days, at the Fees 
n. in Alphabetical Order. | 


A H * avi At n & Hntw H. 
AT Army, NNE. a SSW. o: 30 Eaſt and 8 4 
tiers, NE. and SW. 


At Amſterdam and Armen _ 22 8 E. by S. and 
O 
At 4harwark, E N E. ns 


* 


: 


0 A 1 


W. by N. —— ——r [09/45 


| B 
At Beachy and Blacktail, 
and before the Race of Blan- 
guet, N and 8 
Thwart of Beachy in the Of- 
fing, Nby E and Sby W 
At Blackneſs, in Bluet, at Bell 
Ie, NNE and SSW — 
Without Bluet, and at Ber- 
wick, NE by Nand $ W by S 
L River of 8 the 
Sout', Coaſt of Bretagne, the 
Coatt of Biſcay, and at Bockne/s, 
N E and SW 
At Breſt before the Baſ the Ri- 
ver of Bourdeaux within the Ha 
ven, NE by E and SW by W. 


In the Bree/ound, Boy, Bal- 


timore, ENE and WSW — 
Before Bremen, and at Black- 
ney, and in the Channel before 
Bourſ#aux, Eaft and Weſt — 


W by N 
At Bridgwater, ESE. ind 
WNW 


At Bullen- deep, SSE& NNW II 


5 


In Condads, N and S. 


In the Chamber of Rye, N by 
E. and 8 by W. ü 
Without Calice, at Corpus 
Chriſti Point, before and al 
Camfer, NNE. and 8S5W.: 

Between Calice and Dover, 
before Conguet, and at the N. 
Cape, NE. and SW. 


—— — 


AtCorh, Calice, C. Clear and 


in the Cree, EN E. and WSW. 
At Cal h, and in the Bay of 


Carmarthen, E by N & W by 8. 


At Concalo, E and W —— 


Without the Cas#etrs, in the 


annel SE by E. and NW by 


W. 
. — 


= 


At Briſtol Key, E by S. and 


12 


Ol 


O2 


Oil 


H. 


A 


; 
"& 
OC 


45 


Oc 


INW by W 


N W 


ern Emes, and at Engemonts, 


by W 
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Between Guern/zy and the H. 


ſets, bef.re Cromer, befor: e 
the Caſtets and Guernſey, Sever 
Cliſis, and at Catneys, SE an 
NW. 
At the Caſteis, and at Chum 
herneſs, SE by S. and NW by N. 
At Cows, in the Feiſs of Caen, 
in Calice Road, and in Chamber- 


neſs- Road, SSE and NNW 


Before the Haven of Caen, 
n the Chamber, between Crip 


Me-ſant! and the Creyl, and at 


Calſbot, >wy E and N by W 
3 


At Dover Pier, and befor: 
Dunkirk, North and South — 
At Denbeigh and Downs in the 
Road, NE by N. and SW by 8 
At Dort, 
At Durgervan, ENE. and 
WSW 
AtDa-tmuth, Eaſt and Weliiſc 
At Dublin, S. E. by E. and 


At Dunbar, SE and NW 
At Dungeneſs and Dunno ſe, 
|5E by S. and NW by N -— 
At Dover, Diep, and in the 
Dawns aſhore, SSE. and N. 


= — — — —— — 


E 


At Embden, before the Elue, 


defore the Eyder, and before 
Enchuſen, North and South — 
At Edam, NNE and SSW. 
Before the Eaftern and Weſt 


=” 


On the Coaſt of Flanders, 
12 


NE and SW -— | 


10 


North and South 
At Fiuſbing, N by E and 


— — — 


1 


E 


. 
Befere| | 


— - 0 — —„— dd? % wr 4 4a. q_y IVY , oe ti wide oo. > — 
— o — 2 — — 7 : . * ww 


WNW 
Without the Fh, SE oth E 


and SE = 9 
| At the Frith, and at the & cc 


. In the Road of Gibraiter, at 
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Before the Fen in the Chan- FI. MI] Horn, and at Hampton-Key, NH. M. 


nel NNE. and SSW õ 
Without Pountney, NE by 

N. and SW by 8 
Without the Banks of Flan- 

ders, NE. and SW. 
At Flamborough and Brid- 


lington, ENE. and WSW — oA 3ofand 
At the Forn, in Fey, at Fal. 
mouth, E by N and W by S —{og[15] 


Between Foy and Faimouth, 
in the Channel, and at Fon! 


land, and the Fo, ESE and 


and NW ty W — . 
At Frize and Fair Iſſe, NW 


Foreland, SSE. and NNW — 
In Fair Iſle Roads, and at the 


North Foreland, S. by E. and 


N by — 
7 G 


Gravelling, and before Chey- 
turg, N. and S 
Before Goeree, at Gaeruſey, & 
at Graveſend, NNE and SSW 
At Groin, at Gaſcoign, and 


the Coaſt of Galicia, N E. and 


| 
45 SW 


12100 


01130 


SW — 


Between Guernſey and Caf 4 


lets, SE and NW — 


Thwart of Guernſey in the 
Channel, 8 E by S and NW. 


by N 


Pefote the Hever, before 


| F In the Chamber and Goeree- 
end, 8 by E. * N by W 


— 0945 


24 


{at the Holms, and before Hum- 
| ſber's Mouth, E.and W —— 
neſs, Eby Sand W by N — 00045 

Before the Coaſt of Frize | | 


0713%]and without the Banks of Har- 
wich, 88E. and NNW. 


| and N by W 1 


I1,F5|South Coaſt of Ireland, E by 
N. and W by 3 


Kentiſh Knock, N and 8 — 12000 
At Kelliers, NE. and SW Jogſoo 
At King ſale, ENE & WSW oꝗI 30 
At Kilduyn, ESE. and WN[| 


mY by S 


Before Hart/epeol, NE. and 


——— ——— 0 


At Hunt cliff foot, NE by E. 
SW by 2 


Before Hemborough, at Hull, 


At Harlem, Habre de Grace, 


jand Homehead, S E. and N W. ſogſoo 


At St. Hellens, at Harwich, 


At Harwich within, 8 by E. 


NE. and SW. 
In all the Havens of the 


W. cm— 
At Kildive, SE. and NW. 
L 


At Leith, North nd South 


At Lisbon, N E. by N. and 
At London, N E. and 5 W. 
Thwart of Londey, and be- 
before Lyn, E by N. and W by S 

At Lyn half Tide, at Len- 
dey, Eaſt and Wet 


| | 


EF At £m, E Ten "I 


£2MBY —j03 
At Humber, E by N & Wbys 05 


1 30ſand 8 — —— |12ſoo| 
5 Under Holy Iſland, and a 
t 5 Horn, NNE. and SSW. —|o1[3 


At Jutland Iſlands N. and S.|12 
On the Weſt Coaſt of Ire- 
land, 


— 03 


— 05 


E 


At the Lizard by the Land, 
ESE and WNW 
At Lambay, SE by E. and 
NW byN. | | 


At Leaſta, and thwart of it] 


without the Banks, SE oy 8. 


In Leoflaff Road, & at Long 
fand-head, SSE. and NNW 
M 


} | 
Within the Maes, at Maldon 
N by E. and $ by W 


Before the Maes, NNE. and| 


At the Maes, and before St. 


Matthew's Point, N Eby E. and 
SWby W | 
In Meuſehole, at St. Mat 
thews, and within Maunts-bay, 
ENE and WSW 
In Milford, at Moonleſs at St. 
Maloes, E by N. and W by 8. 
Between Afouſebole and Ful. 
mouth and in Milford Haven, 
ESE. and WNW 
In St. Magnes Sound, and at 
Magnes Caſtle, SE by E. and 
At the 1/: of Man, SE & NW 
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fl. . Between the Nate and 2 
0/7 Zoſbead of Lower, 8 by E & N by 
| 0 


28 


is} At Orknefi, NE. and SW.| 
At Orhney, SE and N 
At Orfordneſi, S E by S and} 
At Orferdneſi, without the | 
30 Banks, and between Orford and 
Orwell Waves, SSE & NNW 


99 


At Orfordne/i, within the 


0014 5]Sands, 8 by E. and N by W. 
= wes 


ol At Portſmouth Half-Tile, 
IN ani - 


t the Pens, Porthus, and 


+5 
On the Coaſt of Portugal | 


NE by E and SW by W — [03 
In Plymouth, and before St. 
Feb, E by N and W by 8— 35 
At St. Paul's in the Haven, 

| Eand W | — 
Before Podeſſemeck, E by 8. 
d W by N 
| Thwart of Plymouth, E & E 
Hd WNW — 
is] At the Race of Portland, 


08 
09 


— 


Before Margate, S by E. an 
N by W 


At Newport Half-tide N & 


At the Weſt- end of the Nore, 
N by E and 8 by W 


Before the River of Nantz, 
NE and SW —— 
At Nætocaſtle, Eby N& Wby 8 


Before St. Nicholas, E by S. 


and W by N 


At the Needles, at the [/le of 


1 
* 


— 11 


508 E and NW G 
At Duinborough, N and oy = . 
| R | 
At Rocheſter, NbyE & S by W|99{ 
At Ramiins, NNE & SSMWII 


At Rotterdam in Robin Hood's 
| Bay, and from the Race to th 


4 


and Picardy, SS E and NNW. 


20'Pole-head, NE. and SW —— 
At Rouen, and before Roche 
E by E. and S W by W. 

In Ramſey, ** N & Wby 


In the Sleeve between Uſbant 


10130 E 2 Spitz 


5600 


— —— +5 
1 


2713] 


d Scilly, at the Shoe, at the | | 


Poifu, NE. and SW gogo 


| 


— 


95118. 
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Spits, at Southampton, and a- 


long the Sn, N and S — 


Upon the Coaſt of $ pain, and 

in Shetland, NE and SW. 
AtSc:lly, the Sound, Scarborough 
& at Staples NE by E& SW by 
At Seven Iles, without the 


Haven, in the broad Sound, 


E N E and WS W 
At tbe mouth of Severy between 


Fciliy & the Lirard, at the Spurn 1 


& Stockton, E by N and W by 8 


Without S$:://y, in the Chan- 
nel, and at Salcomb, E and W. 


At Sedmouth and at the Start, 
E by S-and W by N 


Off the Start in the Channel, | 
ESE and WNW 


Within the S-yn, and before 


 Shelbergh, at 7 Cliſts, SE & NW 
AtShoram,SE by$&N WbyN | 


At Szyn-head, SE & NN W 
1 TY 

Within Tervere, N by E. and 

S by W 
Before Fervere, before the 
River of Thames, and at Tin- 
mouth, NNE. and SSW —— 
Before the Tees and Tinmouth, 
before the Bay of Tinmouth, 
NE and SW. — 
At the Ciifts cf the Texe!, 


ENE and WSW ———- 


In Torbay, and before the 


Teal. E and LL 


In the Road of the Texel, 
ESE and WNW — 
At Torgen, SE by S and N| 
W by N 


Before Ureck, N and S am | 
At Uſe, NE and — 
Between CUfant and the 


Main, NE by E and SW by W | 


HI. M 
12 00 


| 


| 


0345 


07130 


09145 
10030 


CO +5 


01/30 


o3 00 
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In the Yourd, at the Bay, 
within U/ſant, ENE and WSW 
Without U/bant, E and W 
St. Vallery, SSE and NNW 
W 


At Wi inchelſea, N by E and 
S by W 

At the Viilings, 
ihe Weſt end of the IVight, 
NNE and SSW — 
* Before the Meilings, NE by 
N and SW by $ 8s — 

At Whitby, NE and SW — 

In the Sea of Wales and Se- 
vern, ENE and WSW 
In Wales E by N and W by 8 
At Wells, at Weymouth, and 
at Waterford, Eaſt and W 


09 995 W by N 


ſof Wight ** Beachy. by the 


At Weymouth Key, E by 8. 


At the Neſs, by Wiering ben, 
t Minterton, ESE. and WNW. 
Thwart of the Iſle of Wight, 
in the Channel, all within the 
le of Mig bt, between the Iſle 


ſhore, SE by E. and NW by W 


At the Eaſt end of the Ia; gt, 
jand on ier ing ben Flats, SE. 


and N W. 


* 


At Yarmouth, SE by E. and 
N W by W 
In Tarmouth- Road, in Yar- 
moutb-Haven, 2 and NNW 


and from | 


Before Yarmouth, NNE and| 


S8 SW 
At Youghall, ENE. and W. 


NNE ind SS. 


In the Zierick Sea, NE&XSWlog 
MES THE . 


On the Coaſt of Zealand} | | 


01ʃ3 


0 
5 
0 


22 


2 - 7 
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T H E foregoing Table ſhews the Time of Full Sea at the feveral Places 
therein contained, Dn 4A the Full and Cainge Days of the Mon, 
which for more ready Uigis put in Alphabetical Order. 

Example. Admit the Time of Full Sea at London, upon the Full and 
Change Days required. 

Look into the Table under the Letter (L) it is found to flow at Landon 
North Eaft and South Weſt ; that is, when it is Full Sea at London, the 
Moon will be, as tis vulgarly ſaid, upon the North Eaft ard S8 uth Weſt 
Points of the Compaſs, which, as the Compals ſhews, is 3 Hours. 

The Uſe of this, together with the Moon's Southing, to find the time of 
Full Sea at any Time, at any of the ſaid Places ſhall be ſhewn below. 

To find the iJoon's Southing. 

To find the Southing of the Moon, multiply the Moon's Age by 4, and 
divide the Product by 5, and the Quotient is the Time of Southing in 
Hours, and the Remainder is ſo many 12 min. of an Hour. 

Note, It the Moon's Age excee 15, reject the faid 15, and take the 
Remainder, with which proceed inſtead of the Moon's Age, and it * 
her Southing in the Morning. 

Example. "Suppoſe the Time of the Moon's Southing be required.on the 
25th of November, 1746. The Moon's Age is found 1 to be. 23 Days, re- 


jecting 15, the Remainder is 8. which is multiplied by 4 makes 32, which 


divided by 5, gives the Quotient 6 Hours 24 Minutes, which is the Time 
of the Moon's Southing, as required. 


I ſhall here add a Table of the Moon's Southing to every Day of her Age. 


| Moon's. | Time | . 
5 - MM. Tbe Uſe of the TABLE, 
2 — 121 — 36 The firſt and ſecond Column ſhews the 
3 — 182 — 24| Moon's Age, the third the Southing, 
$ m— | 
5 — 20| 4 —— OO Example. 
6 — 21 4 — 48 ' 
 _— e 36 The Moon being 9 Days old, and her 
; 8 — 23] — 24 Scuthing required. 
= n_ 7. The firſt Column under the Title Moon's 
IO — 25] 8 — 00] Age ſtands 9; over againſt it in the laſt Co- 
II — 26| 8 —— 48 lJumn i is 7 Hours 12 Minutes, the Time of the 
12 ——.27] 9g —— 36 Southing required, 
13 —— 28110 —— 24] Noealſo, the ſame Southing ſerves for 24 
14 — 291 — 12] Days old, as ſerves for q _ as the Table 
— 00 ſhews. | Thus 
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Thus having got the Moon's Southing, proceed te find the Time of 
Full Sea, as follows, 

Suppoſe the Moon being g Days old, the Time of F all Sea in the 
Doruns is required. 

By the foregoing Table it appears that a N. N. W. and S. S. E Moon 
makes full Sea, which as the ſaid Table ſhews, is 10 hours 30 Minutes; 
to which adding tre Moon's Southing at 9 Days old, (viz. 7 Hours 
12 Miutes,) it mzkes 17 Hours 42 Minutes, or 5 Hours 42 Minutes, 

rejefting 12 Hours in the Morning. 
hut to be more exact uſe the following Table and Directions. 


r r r 
— — — 
O P N Qs ! = 


Moon's Time | Having found the Time of Full Sea, upon 
Ave. i M| the Full and Change Days, by the preceding 

; | ö . 43 Table for that Purpoſe, enter this Table with 
t 26}. Moon's Age; againſt which in the laſt Co- 

3 lumn are the Hours and Minutes to be added 
* ON 19] 2 —— 22 for the Time of Full Sea deſired. 

15 — 20] 2 —— 52 Example. 

| 6 —— 21] 3 — 26] Suppoſe as before, the Moon being g Days 

| 7 — 22] 4 — 7 old, and the Time of Full Sea in the Downs 

8 — 234 — 55] is required. 

19 — 24] 5 —— 50 A NNW. and SSE. Moon makes Full Sea 
10.—— 25 6 — 53| upon the Full and Change Days, which is 10 
II — 2007 — 59 hours 30 min. which being found, enter this 
12 — 27]9 — 4 Table with the Moon's Age 9 Days, againſt 
13 — 2810 —— 8 which ſtand 5 hours 50 min. which added to 10 
14 — 20011 —— 5 hours 30min. makes 16 hours 20min, or 4 hours 
15 — 30000 —— ol 20 min. (rejecting 12 hours) in the Morning, 


Here follows 


A New and Exact KALENDAR 
3-3 | 


The Gelden Number, Epact and dt Feaſts, as alfo 
of the Sun's Place and Declination to every Day of the 
Year, for the Firſt, Second, Third, and Leap-Years, 
newly calculated and made to ſerve (without any ſen- 
Jible Error) till the Year 19560. Likewiſe the Sun's 
Riſing, <whercby may be found the Time of the Setting, 

and Length of the Day and Night ; together with the 

_ Southing of the W Fixed Stars at — 
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A Table of the Variation of the Sun's Declination to every 15 | 
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Degrees vi Longitude from the Meridian of London. 
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Degrees of Longitude from the Meridian of London. 
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Explanation of the Kalendar. NO x # 


JN every Page there is 11 Columns, the firſt ſhews the Day of the 

Month, the ſecond the Day of the We k, expreſſed by the Letters 
A, B, C, Cc. the third the Southing of ſeveral Stars at Midnight, at 
which time the faid Stars are to be obſerved, thereby to find the Latitude . 
in the ſame Column is given the inne of Sun-riſing (and by ſubtracting the 
time of riſing ſrom 12 tours, gives the time ot ſetting) the eight following 
Columns ſhew the Sun's Place and Declination for the Firſt, Second, Third. 
and Leap year, according to their reipective Titles. 88 
For the more ready knowing of Le up- year, the following Tasle is 
inſerted, where it is found by Inſpection, as al ſo follow the F irſt, Second, 
or Fhird Years after Leup-y ear. : ; 


Fit | Second | Thid | Le 
Year | Year Year || Year 
1745 | 1746 


1747 | 1745 
0749 | 2750. | 175: | 2752 
3753" | 2754 .-} $755  |..2750 
| 2787 1758 | 1759 70 
1 1 | 1763 | 1764 
1765 | 1766 | 1767 1768 
17609] 1770 1771 | 1772 
Lz | 224 | 1775 | 1776 | 
The Uſe of the Kalendar. | 
To find the Day of the Week, Month, or for any Time paſt, ot to 
come, by the Kalendar. „ 
Firſt, Find the Dominical Letter for the Year, then proceed as, follows. 
Example 1. Suppoſe it were required to find what Day of the Month 
will be the third Wednaſday in March, 1746. 1 3 
Having found the Dominical Letter by the Directions in Page 22, or 
by the Table in Page 39, to be E, turn to the Month of March, and ac- 
count E for Sunday, then the Letter A is for Medneſday, and the third 
Wedneſday is the 19th of March, which was required. 5 
Example 2. What Day of the Week will the ſecond of September be 
on in the Year 1748. : ES | 
"This Year being Leap-year has two Dominical Letters, C and B; the 
firſt Letter, to wit C, ſerving from the firſt of January to the end of Febru- 
ary ; the laſt Letter, to wit B, ſerves from thence to the Years end. | 
Wherefore looking againſt the ſecond of September, there ſtands G, 
which repreſents Friday, the Day of the Week required.  .. 
Mate, That the Gregorian gr Foreign Account, being 11 Days before 
urs; ſo that our firſt of January is their 12th ; our 12th their 239; our 
23d their 3d of February; our 24th of February is their 7th of March: 
But in Leap-year our 24th of February is their 6th of March; becauſe 
then February hath 29 Days, „ 


— 
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54 The Explanation of the Kalendar, and Le 
To find the Sun's Place and Declination by the Kalendar. c 
Example 1. Suppoſe the Sun's Place and Declination be required on the 
10th of January 1745, being the firſt after Leap- year. | 
In the Month of Fanuary, in the firſt Column look the Day of the 
Month, over-againſt which, under the Firſt Year ſtands 1.4 r, that is, the 
Sun's Place is in 1 deg. 41 min. of Aquarius : In the next Column under 
the ſaid Year ftands 19.51, under the Title South, which ſhews the De- 
clination to be 19 deg. 51 min. Southerly ; and this ſerves for the Year 
1745 3 on the ſaid roth of January, being the firſt after Leap-year. 
Example 2. Suppoſe the Sun's Place and Declination to be required on 
the roth of March, 1748, being Leap- year. : 
In the Month of Arch, in the rt Column find the Day of the 
Month, over againſt which, under Leap-year, ſtands 1.16, which ſhews 
the Sun's Place to be in 1 deg. 16 min. in Aries; and in the next Column 
under Leap-year ſtands 00.29, which ſhews the Declination 'to be 29 min. 
Northerly, which was required. To 
Although it is common to take the Declination as it is in the Kalendar, 
yet if the Difference of Longitude be conſiderable from London, it is re- 
quiſite the Declinati:n ſhould be corrected, becauſe in the Kalendar it is 
. calculated for the Meridian of Londen, for which End the Table of the 
Variation of the Sun's Dyclination to every 15 Degrees of Longitude from 
the Meridian of London, immediately following the Kalendar, is added ; 
the Uſe and Explanation whereof follows. 


1 N the firſt Column is the daily Variation, which is found by ſuhtracting 
* the Declination of the given Day of the- Month, from the Declina- 
tion for the Day following ; or contrarily this from that, that is, the 
leſſer from the greater, and the Difference is the daily Variation. In the 
Head of the other Columns are Degrees of Longitude from London, either 
Eaſterly or Weſterly, and in thoſe Columns under the reipective deg, of 


oo Longitude, are the Minutes of Declination, anſwerable to the daily 


Variation, As ſuppoſe the daily Variation was 10 min. and the Diffe- 
rence of Longitude go deg. againſt 10 in the firſt Column, and under 
; go deg. at the Head of the Table, ſtands 2 Minutes, which anſwer thereto, 
and are to be uſed as follows. | 
be Uſe of the Table of the Variation of the Sun's Declination. 
The Rule. Firit, If the Differerce of Longitude be Weſterly, and the 
Declination increaſing, the Variation found in this Table muſt be added to 
the Declination found in the Kalendar ; but if the Declinatien be decreaſing, 
it muſt be ſubtracted therefrom. | 


Secondly, If the Difference of Longitude be Eafterly, and the Declina- 


tion increafing, the Variation aforeſaid muſt be ſubtracted; but the Decli: 
nation decreafing muſt be added. be. e 


© Example 1. April the 19th, 1748, being at Sea, the Difference e 


Tongitude from the Meridian of Landon go degrees Weſterly, I find the 


— — —— — ö — 
— — . I OO OO OO II — w eee U ̃ * — 


rr K P88 


hay eee tHe bod 


Of the Table of Variation and Declination. 53 
Declination in the Kalendar to be 14 deg. 58 min. North ; and the 20th 
Day, the Declination is 15 deg. 16 min. therefore ſubtracting the leſſer 
Declination from the greater, the Remainder is 18 min. which is the 
daily increaſe, Then in the Table under go deg. and over-againſt 18, 
ſtands 4 min. which (becauſe the Difference of Longitude is Weſterly, 
and the Declination increaſing) muſt be added to 14 deg. 58 min. before 
found, which makes the true Declination 15 deg. 02 min. North. | 

If the Difference of Longitude in this Caſe had been Eaſterly, the 4 min. 
found in the Table muſt have been ſubtracted, | 

Note, It is eafily diſcerned, whether the Declination increaſe or decreaſe, 
by obſerving whether the Declination for the Day following be greater or 
leſſer ; for if it be greater, then it increaſes ; but if leſs, then it decreaſes. 
Example 2. January the zoth 1745, being at Sea, the Difference of 
Longitude from Landon 120 deg. Weſterly, I find the Declination in the 
Kalendar to be 19 deg. 50 min. South, and the 11th Day it is 19 deg. 
36 min. therefore ſubtracting the lefler from the greater the Difference is 
14 min, which is tha daily decreaſe ; then in this Table under 120 deg. 


and againſt 14 ftands 5 min. (which becauſe the Difference of Longitude 


is Weſterly, and the Declination decreaſing) muſt be ſubtracted, which 
makes the true Declination 19 deg. 45 min. South. If the Difference of 
Longitude had been Eaſterly, the 5 min, muſt have been added. 
The Uſe of the Sun's Declination to find the Latitude. 
The Declination of the Sun is the moſt uſeful at Sea, with the Comple- 


ment of the Sun's Meridian Altitude (commonly called the Zenith Di- 


ſtance) taken with a, Quadrant or Croſs-ſtaff, to find the Latitude of the 
Place; for which take the following Rules. 5 5 
Rule 1. If the Sun comes to the Meridian in the South, and the De- 
clination be North, then the Declinatigig added to; the Complement of the 
Meridian Altitude is the Latitude North. . 
Example. Suppoſe being at Sea, the 1cth of April, 1748, the Declina- 
tion found by the Table is 12 deg. 04 min. North, the Sun comes to the 
Meridi n in the South; the Complement of the Meridian Altitude by 


Obſervation. is 23 deg. 10 min. W hat is the Latitude ? 
Complement of the Meridian Altitude is—23® 10” South 
Decknation of the Sun is ——— ———— 12 04 North 

I be Latitude of the Place is 35 14 North 
Rule 2. If the Sun comes to the Meridian in the North and hath North 

Declination, then ſubtract the Complement of the Meridian Altitude from 

the Declination, the Remainder is the Latitude North. But if the Com- 

plement of the Altitude exceed the Declination, ſubtract the Declinatiun 
therefrom, and the Remainder is the Latitude South. 
Exampie 1. Suppoſe being at Sea, May 20, 1748, the Declination being 

22 deg. 03 min. North, the Sun comes to the Meridian in the North, and 

by obſerving with a Quadrant the Sun's Zenith Diſtance is 18 deg, 42 min. 

What is the Latitude of the Place ? | 


55 2 be Uſe f the Table of the Sun's Declination. | 


| Sun” 5 Declination i commas — 22d. orm. North 
The Sun's Zenith Diſtance — 18d. 42m. North 


The Latitude is —— —— — — 3d. tom. i North 


Example. 2. Suppoſe being at Sea, June roth, 1745, the Sun's Decli- 
nation by the Table is 23 deg- 29 min. North, the Complement. of the 
| Meridian Altitude, by Obſervation, is 33 deg. 10 min. the Sun comes to the 

Meridian in the North. 


Complement of the Sun's Meridian Altitude i.. - 33d. - 26 North 


Sun's Declinaiion —ͤ — 2. 29m. North 
The Latitude is — — — — 41m. South 


Rule 3. If the Sun comes to the Meridian in the North, and hath South 


Declination, the Declination added to the Complement of the met; is 
the Latitude South. 


Example 3. Suppoſe being at Sea, January 29th, 1748, the Sun comes 
to the Meridian in the North, the Complement of the Meridian Altitude | is 
22 deg. 10 min, What is the Latitude? 

Complement of the Sun's Meridian Altitude is 229 10˙ North 
Sun's Declination by the Table an _— x 77 South 


The Latitude is — — 36 57 South 
Rule 4. If the Sun comes to the — in the South, 2 Hach South 


Declination, ſubtract the Complement of the Meridian Altitude from the 
Declination, the Remainder is the Latitude South. But if the Complement 
of the Meridian Altitude exceed the Declination, ſubtract the Declination 
_ therefrom, the Remainder is the Latitude North. 
Example 1. Suppoſe being at Sea, January 1ſt, 1748, the Sun cometh to 
the Meridian 1 in the South; The — of the Altitude is 10 deg. 
36 min. What is the Latitude? | 
Sun' s Declination — — —— wes 22 43” South 
Complement of Meridian Altitude; 10 —10 36 South 
Latitude of the Place ——— It 07 South 
Example 2. Suppoſe being at Sea, February 18, 1746, the Sun cometh 
to the Meridian in the South, the Complement of the Meridian Altitude is 
25 deg. 20 min. What is the Latitude ? 
_ Complement of the Sun's Meridian Altitude 
| Sun's Declinatien — — 7 32 South 


Latitude | — 17 4 North 
Rule 5. If the Sun be in the Zenith (that is right over our Head) if it 
has either North or South Declination, the Declination is the 1 
either North or South. 
Rule 6. If the Sun has no Declination, the Complement of the Meridian 
Attitude is the Latitude, which is North or South, . as che is 
to the No, A or r Southard of the Sun. 
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| A Table of the Suns's Right Alcenfim. 


| an. der b | March] April | May June 
Right © Right | O Right] Right | © Right Right 
E ye 3-4 32 92 Aves AS 32 
h. m. b. m. h. m. h. m h. m. h. 0 
| 1 19 3621 4423 30] 1 23 3 16 5 22 
219 40/21 48123 344 1 26] 3 20 5 26 
319 45 28 32123 37] 1 30] 3 24 3 30 
419 49,21 23 4 1 34] 3 285 34 
5 19. 53/22 923 45] 1 38 3 325 38 
FD 5 42 
720 2 22 7123 52 1 45 3 0] 3 a7 
1 820. 6.22 11123 55} 1 49| 3 44 5 51 
\ | 9]20 10/22 15/23 59 1 52 3 48] 5 35 
Elie 15.232 281 © 354 1 5G] 3-2| 5 59| 
| [1x|20 19 22 23] o 6 2 3 56] 6 3j | 
1220 23 22 27] © 100 2 4| 4 © 3 
1320 27,22 WW] © 142 74 4 6 11 
1420 31122 34] 0 17] 2 114 8 6 16 
15 20 36 2 38] © 21 2 15] 4 12 6 20 
[16/20 40,22 421 © 24| 2 19 4 16] 6 4a| | 
1720 44 22 45] © 28] 2 22| 4 20| 6 28 
118020 48 22 49 © 32 2 26| 4 24 6 32 
h | jyj0 = B10 331 2 304.4 28| 6 36 
| | [20j22 5622 7] 0 39| 2 34| 4 32| 6 40 
; 2121 O23 oo 43\ 2 38 4 36 6 4 
th 22/21 423 4| © 46] 2 41| 4 400 6 490% 9 
is 23jan $23 0% $f 2 45| 4 441 6 53] | | 
2421 12 23 12] © 54 2 491 4 49] 6 5 | 
0 28 25 16 23 15] © 7] 2 8 482 
5 1261 20,23 19 1 110 2 7 4 57| 7 ED 
ll | [27/2 24/23 2 1 413 15 1 7 53 
> | [a$jan 28023 26] 1 80 3 ; 3 . 
a VTV 3 
al | [30/21 36 1 351. 3-12 | $ UB] 7 
＋ e 
A 5 9 ono aaron eres. on... A 3 


A Table of the Suns's Right Aſcenſion. 


5 b 
| | July | Auguſt Septen. Ofober | Novem. | Decemb. 
Right © Right | © Right Right Ri © Right] 
8 Sen JE 9 1 2 32 ; 
f h. m.lh. m. b. m. h. m h. m. 1 
17 26 9 2811 21/13 1015 10 17 180 
Fin 13 1415 147 23 
104 25 9 3511 28013 1715 18117 27 
47 38 9 39 32413 2113 2217 31 
i 5| 7 42| 9_43 11 36 13 25 15 27 I7 36 
6 7 45 9 46 39] 03 29115 312 49 
77 5 9 Siu 43113 32115. 35 2 45 
367 4 9 340% 45/3355 39] 7 2 
97 88 9 358011 5-113 4015 43117 4 
188 2˙ (11 8013044] L42 17 88 
1118 610 5111 57113 4815 52 18 3 
[12 : 10 10 912 2113 51 $6 1 7 
1 1410 12112 4113 5510 © I 
- 8 1810 1612 8 13 59116 418 16 
15s 220 20/2 12114 3 16 9g| 28 20 
| |76| 2610 23112 15114 7|16 13118 25 
| |;7] 8 30|10 2712 19 14 1116 17118 29 
18 8 3410 3112 22/14 « he 21 | 18 
19 8 3810 34{12 26114 1 16 2618 38 
208 4210 38012 3014 22 16 3018 42 
1 F 4610 4212 33 47 
22 8 4910 45 12 37 | 
23| 8 5310 49|12 Al 
24| 8 57 10 3212 
e 5512 4 
| \26|9 3/1 0112 $2 
| [27 9 911 312 
1289 13/1 712 
129 9 10/1 10113 
30 9 20/11 14 13 
31 9 2411 15 
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- A TABLE, ſhewing the Riglt Aſcenſion, Declination, and 
Magnitude of the Principal fixed Stars. | 
| | | S | Right Decli- 
Names of the Stars E Aſcen. nation. 
H. M. | D. M. 
OO 
5 Sta.ꝛqya T7 o 32 387 ft N 
Girdle of Andromeds =——|2 | © 50 | 33 30 N 
Bright Star Arie == 2 | x 48 | 22 9 N 
' Meduſa's Head, Algeh -—= — 22 50 39 53 N 
Bright Side of Perſeus =—— ——|2 | z 5 | 48 52 N 
Aldebaran, or Bull's Eye — 3 j 4 © 1 28- $£&- 
Capella, or the Goat — l +6 ju an 
Bright Foot of Orion, Regel =——\ i |s x | 33 S 
Middle Star in Orion's Belt w——3 | 5 22 + + WE 
Orion's Right Shoulder  —— — 5 40 7 19 N 
Auriga's Right Shoulder — 5 44 | 44 53 N 
Bright Foot of Gimini anmmnns ann 2 6 19 | 16 38 N 
Syrius, or the Great Dog — 1 6 ogy 12606 21S . 
Caftor, or Nortberma Twin =——.|2 | 7 17 | 32 27 N 
Procyon, or the Little DO g |? | 7 25 s 54 N 
Pollux, or Joutbermaſ Twin ——| 2 | 7 28 | 28 39 N 
Hydra s Heart — 1 [9 14 [7 29 8 
Lyons Heart, or Regulus — 9 4 13 77. N 
The Lower of the Pointers :( [2 0 45 | 57 30 N 
The Upper of the Pointers — 2 | 10 46 | 03 13 N 
Lyons yo Deneb rc mg — i |: 35 | 6N 
Upper of the two laſs in the Square | | 5 
2 Great Bear > i oY 8. 58 35 N | 
Laft but two in the Great Bear's Tail | 2 | 12 40 | 57 28 N 
Virgin s Spike 1 9 44 8 
Lal but one in the Great Bear's Tail | 2 | 13 11 | 56 22 N 
Las ia the Great Bear's Tail — 2 |13 36 5 42 N 
Arfurus — — 1 | 14 3 | 20 39 N 
South Ballance — 214 35 | 14 33 8 
Foremoſt Guard m— 4457 75, 15 N 
Brighteſt of the Crown —:r!!.ü— 2 | 15 23 27 38 N 
Brighteft in the Serpent's Neck —— 2 | 15s 31 | 7 18 N 
Antares, the Scorpion's Heart 1 1 6 13 26 47 S 
Head of Hercules | — } 17, 2 | 14 43 N 
1 Opbincas, or Serpent Head — 3 | I7 22 | 13 47 * 


Co A Table of 2 the ** Stars, 


Eyre, or the Harp em 
Swan's Bil. ' . = 
Vulture, or Eagle's Heart 
Swan's Tail 
Mouth of Pegaſus 
Fomelhaut ——-—— 
Marc hab, or Pegaſus Wing 
Scheat, or Pegaſus's Leg 
Cet heus's Keek k²ã ——̊ 
gn Arameda's Head 
End of Pegi/ſus's Ming, Aigenih wm | 


F130 28. | 8 29 
19 17 277 29 
„„ ok. To 
a=... 0 44 19 
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The Explanation and Uſe «f he TABLE of the Sur? 8 Right 
Aſcenſion, and of the I able of the Star's mu Aſcenſion and 
Declination. 


JN the Table of the Sun's Rigkt Aſcenſion, the firſt Page contains the 
firſt fix Months of the Lear; the next Page the other fix Months; at 
the Head of the Table are the Months; in the firſt Column towards the 
Left-hand are the Days of the Month, and in the oppoſite Colame i is the 
Right Aſcenſion in Hours and Minutes. 

In the Table of the Fixed Stars, there are four cba - in the firſt 
towards the Left hand, are the Names of the Stars; in the ſecond, the Star's 
Magnitude; in the third, the Right Aſcenſion in Hours and Minu. es; in the 
fourth, their Declination in Degrees and Minutes, North or South. 

Fi if, To find the Tine of a Star's coming upon the Meridian. 

The Rule. Look the Right Aſcenſion of the Sun and Star, and ſubtract 
me Right Atcenfion of the Sun from the Right Aſcenſion of the Star, but 
it the Star's Right Aſcenſion be leſs than the Sun's, add thereto 24 Hours, 
anJ then ſubtract ; ; the Remainder after Subtraction, is the Time of the 
Star's coming upon the Meridian from Noon; but if the Remainder ex- 

ceed 12 Hours, ſubtract 12 Hours therefrom, and then the Remainder is 
the Time from Midnight. 

Example 1. Suppole the Time that Fomelhaut comes upon the Meridian 
on the ioth of Ofzter is required. 

J find in the Table that Star's Right Aſcenſion to be 22 Hours 42 min. 
and ihe Sun's to be 13 Hours 44 min. which ſubtracted from the Star's Right 
#-icenfion, leaves 8 Hows 58 min. the Time of the ow” s Coming upon 
de Meridian, Afternoon. 

Exampi? 2. duppoſe the Time that the BulPs Exe comes upon the Me- 
ridian on the 15 h of October Was ; equired, | | 

ind the Sta Right Aſcenſion to be 4 Hours 20 min. the Sun's 14 Hour's 
Jain, Now bscaute the Sun's Right Alcenſion is more than the Star's, add 


The Uſe of the Table. 61 
to the Star's Right Aſcenſion 24 Hours, which makes 28 Hours 20 min. 
from which ſubtracting the Sun's Right Aſcenfien 14 Hours 3 min. there 
remains 14 Hours 17 min. from which ſubtracting 12 Hours, there remains 
2 Hours 17 min. which is the Time of the S:ar's Southing after Midnight, 
as was required. | 

Seeondly, The Time being given, to find what Star will come to the Me- 
ridian about the fame Time? | 

The Rule. To the Sun's Right Aſcenſion add the Time from Noon, at 
which the Star's coming to the Meridian is defired ; the Sum is the Right 
Aſcenſion of the Star that will come to the Meridian at that Time; with 
which enter the Table ot the Star's Right Aſcenſion and Declination, where 
look what Star's Right Aſcenſion agrees with the Right Aſcenlion before 
found, or neareſt thereto, and that is the Star fought for. 

Example. Suppoſe March the 27th, I defire to know what Star will come 
upon the Meridian about 8 at Night. | 

The Sun's Right Aſcenſion is x Hour 4 Minutes; the Time from Noon 
is 8 Hours, which added to the Sun's Right Aſcenſion, makes 9 Hours 
4 Minutes: the neareſt in the Table is Hydra's Heart, whoſe Right Aſcen- 
fion is 9 Hours 14 Minutes, and therefore Souths at 8 Hours 8 Minutes, 
and ſo in others Bs | | 


Directions for Obſervations of the Stars, to find the Latitude of the Place. 
Having before ſhewn how to find the Time of the Star's coming to the 
Meridian, I ſhall now ſhew by the Star's Altitude how to find the Latitude. 
Note, In North Latitude, thoſe Stars whoſe North Declination exceed 
the Complement of the Latitude may be obſerved under the Pole. And the 
fame may be performed by the Southern Stars in South Latitude. 


Directions for finding the Latitude, by the Meridian Altitude of the 
. Fixed Stars. | 
Rule 1. If the Star comes to the Meridian in the South and hath North 
Declination, the Complement of the Altitude (by Obſervation). added tu 
the Declination of the Star, found in the Table of the Star's Right Afcen- 
ſion and Declination, gives the Latitude North. | 
Example. On the roth of January, being at Sea, I find by the foregoing 
Directions, that the Lzon's Heart comes to the Meridian in the South at 
i Hour 39 min. after Midnight, the Meridian Altitude by Obſervation was 
63 Degrecs ; which ſubtracted from go Degrees, there remains 27 Degrees 
the Complement of the Altitude; ro which adding 13 Degrees .17 Minutes 
the Declination of the Star North, gives 40 Degrees 17 Minutes the Lati- 
tude of the Place North, which was required. | | 
Rule 2. If a Star comes to the Meridian in the South, and hath Scuth De- 
clination, ſubtract the Declination from the Complement of the Altitude, and 
the Remainder is the Latitude North, But if the Declinau on excedd 
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the Complement of the Altitude, ſubtract the Complement of the Altitude 
therefrom, and the Remainder is the Latitude South. | 

Example 1. Suppoſe on the n oth of Fuly, being at Sea, the Star Fome/. 
haut cometh to the Meridian in the South, at 2 Hours 4om. after Midnight, 
the Merid. Alt. 35 deg. 5o min. the Compl. whereof is 54 deg. 10 min. the 
Star's Declination is 31 deg, 03 min. South, which ſubtracted from the 
Complement of Alt. leaves 23 deg. 7 min. which is the Latitude North. 

Example 2. Suppoſe on the 20th of June, being at Sea, the Scorpion's 
Heart comes to the Meridian in the South at 9 Hours 33 min. at Night, the 
Complement of the Altitude is 5 deg. 27 min. the Declination 25 Degrees 
47 minutes South, from which ſubtracting the Complement of the Altitude, 
there remains 20 deg.-20 min. which is the Latitude South. 

Rule 3. Ifa Star comes to the Meridian in the North, above the Pole, 


and hath North Declination, ſubtracting the Declination from the Comple- 


ment of the Altitude, the Remainder is the Latitude South. But if the De- 


dlination exceeds the Complement of the Altitude, ſubtract the Complement 


of the Altitude therefrom, .the Remainder is the Latitude North, 

Example 1. On the rith of June the brighte/? in the Harp comes to the 
Meridian in the North at 25 minutes after Midnight, the Complement of 
the Altitude is 79 degrees, from which ſubtracting the Declination, which 
is 38 deg. 33 mim, North, there remains 40 degrees 27 minutes, which is 
the Latitude South. 5 Og | 

Example 2. On the 11th of September Andromeda's Had comes to the 
Meridian in the North at 11 Hours 57 Minutes at Night, the Complement of 
the Altitude is 7 deg. 10 min. which fubtracted from the Declination 27 deg. 
34 min. gives 20 deg. 24 min. which is the Latitude North, ny ne 
Rule 4. If a Star comes to the Meridian in the North, and hath South 
Declination, the Complement of the Altitude added to the Declination gives 


the Latitude South. 


Example. On the 12th of December, (Syrius or the Great Dog's Mouth ) 


comes to the Meridian in the North at 26 minutes after Midnight, the Com- 


plement of the Altitude is 30 deg. to which adding 16 deg. 21 min. the 


Declination South, gives 46 deg. 2r min. the Latitude South. 


Rule 5. If a Star comes to the Meridian, under the Pole, then add the 
Complement of the Declination to the Meridian Altitude, the Sum is the 
Latitude either North or South, according to the Star's Declination. 

Example. On the 1oth of March, the Pole Star comes to the Meridian 


under the Pole at 30 min. after Midnight, the Meridian Altitude 44 deg. 
30 min. the Complement of the Declination 2 deg. \9 min. Which added 


together gives 46 deg. 39 min. which is the Latitude North. c 8 
Rule 6. If the Star be in the Zenith, the Declination is the Latitude, 


either North or South, according to the Declination of the Star. 


Rule 7. If the Star have no Declination, the Complement of the Men- 


dian Altitude is the Latitude of the Place either North or South, according 
as the Star is either to the Northward or Southward. | — 


| 6 
The Deſcription and Uſe x the Sea-Quadrant. 5 
T HIS Inftrument conſiſts of three Vanes and two Arches, the Horizon 
Vane, which in obſerving, reſpects the Horizon, as at A. The Shade 
Vane, fo called becauſe of its giving the Shadow upon the Horizon Vane 
in Time of Obſervation, as at B. Laſtly, the Sight Vane, which in Time of 
Obſervation is placed at the Eye, through which the Shadow and Horizon 
are ſeen, as at C. The leſſer of the Arches mazk'd with 4 #, is called 
the $1xty-Arch, becauſe it contains Go (or more commonly of late 6g). 
Degrees. In Time of Obſervation, the Shade Vane is placed upon this 
Arch always to an even Degree; it is numbred from the upper-end at e, 
downward to d, with 5, 10, Ig, 20, &c. The bigger Arch marked with 
F, is called the Thirty-Arch, becauſe it contains 30 (or rather 25) Degrees 
it is divided into Degrees and Minutes. | 


The Uſe of this Inftrument is to take the Sun's Meridian Altitude, which 
is done in the manner following. Z 

Put the Horizon Vane upon the End of the Quadrant at A, the Shade 
Vane upon the Sixty (or lefler Arch) to a Number of Degrees leſs than the 
Complement of the Altitude by 15 or 20d. and the Sight Vane upon te 
Thirty Arch, The Vanes being tha fixed upon the Quadrant, your Back 
| being turned towards the Sun, and the Sight Vane placed to the Eye, look 

thro? zhe ſaid Sight Vane, and cauſe the Shadow of the upper Edge of the 
| Shade Vane to fall upon the upper Part of the Slit in the Horizon Vane, 

where uſually (for Perſpicuity Sake) there is drawn a black Line; and if 

at the ſame Time the Horizon appear thro' the faid Slit in the Horizon 
© Vane, that is the Sun's preſent Altitude; but if the Sea appear inſtead of the 
Horizon, then flide the Sight Vane lower towards F; if the Sky appear in- 
82822 then ſlide the Sight Vane a little higher, until the = 
appear through the Horizon Vane, But to obtain the Meridian 
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Altitude, (which is the greateſt Altitude the Sun will have that Day, and is 
the Thing uſed to find the Latitude,) continue obſerving, and as the Sun 
rites, the Sea will appear through the Horizon Vane ; then muſt the Sight 
Vane be removed lower. And thus continue obſerving, as often as ma 
de convenient till the Sun be at the higheſt, which is the Meridian Alti- 
tude. When the Sun begins to fall, the Sky will appear inſtead of the 
Horizon, and then it's Time to give over obſerving for that Day. Ha- 
ving thus done, add the Degrees upon the Sixty Arch to the Degrees and 
Minutes upon. the Thirty Arch: and the Sum is the Complement of the 
Meridian Altitude; the Uſe of which for finding the Latitude, is futhc.ently 
ſhewed in the preceding Rules. | 


The Deſcription and Uſe of the Croſs-ſtaff, or Fore-ſtalf. 

s 2 HIS Inſtrument conſiſts of a Staff and four Croſſes, the firſt and ſhorteſt 
is called the Ten Crofs, and it belongs to that Side of the Staff which 
5 Dumbred from about 3 Degrees to 10 Degrees. Sometimes the Thirty 
Croſs, and the reſt of the Croſſes are ſo made, as that the Breadth thereof 
ſerves inſtead of this Ten Croſs. oe . 

Ihe ſecond Croſs is called the Thirty Croſs, and belongs to that Side of 
the dtaff which is numbred from about 10 Degrees to 30. : 

The Third Cross is called the Sixty Croſs, and belongs to that Side of the 
Staff which is numbred from about 20 to 60 Degrees. 
The fourth and laſt Croſs is called the Ninety Croſs, and belongs to that 
Side of the Staff, which is numbred from about 30 to go Degrees. 

This Staff is likewiſe numbred with the Complement to go Degrees, (uiz.) 


⁊t 10 ſtands 89, at 20 ſtands 70, at 30 ſtands 60; and ſo of the reſt. 


Ihe Uſe of this Inſtrument is to take the Meridian Altitude of the Sun or 
Stars, Which is done as followeth, . 1 
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Firſt, Confider how great. the Sun's Meridian Altitude will be that 
Day; and accordingly uſe the Croſs moſt ſuitable (viz.) if the Meridian 
Altitude be judged to be under 10 deg. uſe the Tenth Croſs ; if between 
10 and 30, the Thirty Croſs; if between 30 and 60, the Sixty Crofs ; 
if between 60 and go, the Ninety Croſs, w ich is ſeldom uſed. a 

Having put on the Croſs, place the flit end of the Staff at A, to the out- 


fide of the Eye, as near as may be, without hindring the Sicht: Thus the 


Face being towards the Sun or Star hold the Croſs upright; then look at 
the upper End of the Croſs at C for the Sun or Star, and at the lower 


End at B for the Horizon, and if the Sea appear inftead of the Horizon, 


remove the Croſs a little further from the Eye ; but if the Sky appears in- 


ſtead of the Horizon, remove the Croſs a little nearer to the Eye, until 


the Sun or Star appears at the upper End, and the Horizon at the lower 
End; which when they do, then upon the Side of the Staff bclorging to 
the Croſs uſed in Obſervation, will be found the deg. and min. of Alti- ' 
tude of the Sun or Star. But the greateſt Altitude being that which is 


required, Obſervation muſt be continued as frequenily as judgment ſhall 


direct, until the Sun or Star be at the higheſt, and as the Sun or Star 
= the Sky will appear inſtead of the Horizon; but when the Sun or 

Star is paſt the Meridian, and begins to fall, the Sea will appear inſtead 
of the Horizon, and then is the Obſervation finiſhed ; and upon the fide 
of the Staff proper to the Croſs uſed, are found the deg. and min. of the 


Sun's Meridian Altitude ; which ſabtracted from o deg. gives the Com- 


plement of the Altitude; or it may be taken off the Staff at once (the 
Staff being 'numbred with the Complement as is ſhewed before) with 
3 W 


The Diſeription and ve of the Nodturnal. | 


I config of three Parts, the firſt-and unmoveable Part, on which is 


February at the Top, butthoſe tha are made forthe Lie Bear have April, 


but now they are commonly made for both Bears, having two Indices. 


29 Days and an 
the Index 


of. the Nocturnal. 


ol 


ſcript 
The outermoſt Circle is divided into 


's Age; the innermoſt into 24 
you intend to obſcrve by, is to ſet to the Day of 


pleaſure. 
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balf, being the 


the Little Bear. 
- belonging 
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Part is a long Index ; the Edge of which 
uar 


that reſpects the Center) muſt be turned to the Gu 


the Month at 


The third and uppermoſt 


ds or Pointers, in 


and upon what Point of the Compaſs 


The Figure of tbe Nocturnal. 


Obſervation, 


Time of. 
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To find the Hour of the Night, 
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the Guards are. 
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/ The Tf of the Nac. 
To do this, Firſt, ſet the Index of the middle Part to. the Day of the 


Month, chen hold the Inftrument upright, which may be diſcerned 1 5 


Tip on the Top of the Nocturnal, then look through the Hole in the Mid- 
dle of the Nocturnal for the North Star; which having found, turn the 
Edge of the long Index to the Guards or Pointers, according as you ob- 


ſerve by the Little or Great Bear, then ſhall the Edge of the Index (upon ; 


the innermoſt Circle of the middle Part) give the Hour of the Night. 
Alſo, in Nocturnals made for both Bears, you have on the back fide two 


Circles "mark'd at the Bottom, the outermoſt with L, and” the innermoſt 


with G ; and numbred round with Degrees and Minutes, for finding how 
much the Pole Star is above or below the true Pole; to find which, having 


fitted the Nocturnal as before directed, obſerve what Figures on the Batk- 


fide fall under the Edge of the long Index, in the Circle belonging to the 
Bear by which you obſerve, and that is the Deg. and Min. tat the Star is 
above or under the Pole; as is diſtinguiſh'd by the Words Abo. and Und. 
Example. To obſerve by the Great Bear, Sept. 6. I ſet the Index marked 
G, to Set. 6, and looking through the Hole to the Pole, I turn the long 
Index till it lie juſt over the two Pointers, as you ſee in the Figure of the 


Nocturnal, and find on the innermoſt Circle of the middle Part of the 3 


Nocturnal, that it is Two a Clock in the Morning; and on the Back-fide 
in the Circle marked G, I find the Pole Star is 2 deg-- 26 min above _ 
Pole, Cc. tis found alſo by the following Pable. 

To fad the Men's Southing, and Time of Full Sea by the Nocturnal. 


O do this, it is but looking upon the middieP Plece of the No#trnal, and 


in the outermoſt Circle find the Moon's Age; and oppoſite 1 it inthe "7 


innermoſt Circle of the ſame Piece ſtands the Southing. 
Ex. Suppoſe the Moon 25 Days old, and the Time of her 8 
Look for 25 the Moon's Age in the outermott Circle, — to which 


in the innermoſt Circle ſtands 8, which i is the Moon's Sy at 25 Days 
old 2 


Note, "That always between the Change and the Full, the Moon comes 


to South in the Afternoon, but after the Full in the Morning: 1 
Thus baving fohnd the Mbon's Southing, add thereto the Time of Flow- 


ing upon the Full and Change Days at any Place, and that gives the Time 


of Full Sea when required. But this has been fulficiently ſhewed'i in ano- 
ther Place, and therefore needs no Example. 
The Uſe of the following Table of the * of the North Star. 


H E Uſe of the Table is this: Having taking the Alt. of the Pale Star, Is 


then obſerve with the Nocturnal upon what Point of the Compaſs the 
Guards are; oppoſite to which in this Table ſtands-the- Declination (fo 


called) wick if the Star be below the Pole, is to be added to the Altitude, 


but if the Star be above che Pole, to be ſudtrafted therefrom; co ind te 
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2 b | Above the Pole | The North Star is under the Pole 
83814 > 
Eg |S N99 BO 382 2822882 
A wv" £ | 
2 IF 
8 1 mtr Q .q 2 8 F 
1. 882 Z N 0 £ 
Zapata | ORE, a 


Compaſe the Guards are upon, for both Sorts of Nocturnals. 
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A Table 


Note, When 


lateſt and beſt Obſervations ; accounting the Longitude 
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Har- 
Corrected by] 


. 
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. 1 
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1 and Iſlands in the World; 


- -» 


be Latitade and Longs tude of an Hand is given, the 
be Hand is meant, except fome particular Part of it 


the Meridian of the LIZ ARP. 
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I 70 | a — T, Fable of Latitude — Longitude, 


1 ren 


— — 772 8 * 
8 | Lactude Tak A "Lotions Longit. 
Places Names. North Er Wy. _ Places Names, | North | Eatt . 
. — — * — — 
en D. M. D. M 
53 41 fis 40 5 3 
53 „ 407 Cape Paul —— o4 52 | 
53 188/109 49 pe Martin o 42 
53 1 F 13 Barcelona 07 35 | 
52 23710 15 5 Marſeilles 10 29 | 
Rotterdam i 55 8-099 253. Toulon dM} 


— jt 565.99 24 f. Cenoa 85 


"he Coalt of France and Portugal. {Naples | 
ape Spartavento= 38 9 106. IS - | 


— 
— 
0 
D 


Diep 56 }o4 8 Ca Cilllone — 10 |. 
Cape de Hague — ny Gallipoli 4e 8 23 53 | 
Caskets MG 50 ſoz 42 — My "oo 
5 [Guernſey ——— 49 3% o 34: |; 3 3 31 19 54 | 
St. Maloes ——— 43 4 00 ON - 24 AY 


Morlaix — | 9 3 


Zourdeaux — 
Zilboa | 
Cape | Orteg: — : 
Cape Finifter —— 43 © 
Port a Port 
Ras. —— 
Rock * Lisbon — z 
bon 


ape Ruſato - 


—— 64 16 l 40 3 8 
E e — 36 10 e — 
i= Cent once an Continaar” 
oY within rhe Straits. | 
ETD 6 Ty 20 9 


ev : mY — 


' - 


. E TT of Lanes and Longitude. . ; 


i Latitude Lon 4 8 Latitude Longit R 
| Places Names. Norch. E. or W. Place Nane N or 5 E. or A 
—Þ N. N. D. M DN 
2 ah | 
Tetuan — ——-- 28 No 38 Cape de Verde — 9 30 ſtr 12 
Ceuta —— — 9 55 No 33% River Gambia — 13 16 lo o6W 
Tanner — — |: „No coW|Serralion -—— |:8 36 fe oi 
Inde within the Straits. FRE Monſerado 25 © 05 04 0 O0 
A 36 102 44 pe Palmos -— 04 * 2.9 220 
| IC. — | | ; 8 5 
— - 38 44 |; 04 2 54 10912 44 


_ . 


1 13 4-5 59 
23 [River Volta 25 408 


2 
$ 
8 
Minorca City. [39 48 17 River Formoſa 57 2 * 
— 97 O 08112 54 
Port Maon 239 42 | 9 g [Cape Formola — [o4 2 14 
Zallitta — — [37 40 13 43 [New Callabar —|-4 12 [iy 39 
Sardinia South End 39 12 f 4” [Old Callabar— z 18 6 46 
Corſica North End (42 $1 4 River Camerones 4 oz 18 242 
1 2 54 River de Angra — 2 |'8 29% 
n — I o5 why 34 
Meſſina — 33 42 fl 39 F River Congo — | 5 452/20 39 


faritimo ——— 38 127 Angola —— —| 8 at 10 


09 
8 Cape Negro 6 08 23 00 
ol = hg Thomas 92 7 | 
n 368. Secos . 45 | 
E 83 1— Eſperance 34 2 r 
5 . 30 415 - Weſtern Hands. - . 
es —. 2 | Corvo — -- \ 5 "— 5 | 
Lemnos - 39 4 pres Gena 9 42 Y 368 
F bh — . 3 * Fyal —— .- 28 5322 92 8 
- YT nn e 
fC 41 St. George— -— 58 73 2.0 563 
= WE a _ FTerceera + - — 38 119 32] 
Cape Solome mee '45 Sr. Michael —. 38 © 287 18 K | 
- end oF Cangly | Maries — 7 o 17 oz. 1 
. 36 43, B35 i —— 0 — 
Leſt end qt Cyprus. L. 21. 66 [49 | 5 1 Fe Canary Hanis, as 2 
Bend of Cyprus 9. 59 N | 
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i Latitude | Longit. 2 Latitude 
Places Names. me E. or WI Places Names N. or 8. 
| EV | 
SOPHIE os Ss 
Cape de Verde | „„ | 
1ſa nds. D. M. | D. M. 4 D. M. D. M. 
| J e e © ws Me © Dew Point =|15 5o | 87 19 
St. Vincent 4 55. 20 8 Viſegapatam —— 17 40 90 21 
St Lucia 16 45 CU 16S pe Palmaris ——=|20 45 | 93 24 | 
St. Nicholas 16 43% 36 &{Sallafore Road 21 20 | gr o 
Brava —— como 14 oj 19 0 
Fuogo —— 4 42 K 19 


280 — — 15 :oz|8 


Ine of Ma 15 16&|17 
| [Me of Sl 5 45 [17 
Bon:viſta 16 5 [17 


40 Sjoz 
10 Slo7 
o6 Sſoo 
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A Table of Latitude and Longitude. | 73 | 
plates Names. |Earitude | Longir. 


N. or 8 E. or W. Places Names. N 8 Wen 1 
DM. D . eee 


| 


| Bay Bonaventuro —|:3 28 N|:4 52 | [ 
Tas de Amber — oo oo Z 57 44 [Ifland Callopega —|:2 o 84 56 | | 
Andaman : (13 004 96 39 |Capedel Ajuga 16 38 83 36 7 
Nicobor — 7 05 f. 98 89 [Lima ——— —|i2 309 63 168 
Sumatra NW. End [os 28 8 98 59 [Arica+ — is 12568 56 
Verkins Ifland — oz 22 2 99 21 La Serena | | | 
Naſſau Iſland —— ſoz 44 03 46 I. Juan Femmando—ſ;3 25% 81 342 
Bencola — - oz 5o [ic6 2) [Baldivia — 


n 


* 


8K — ù:Q— I” — — — a 


Sumatra SE. End- 42 10g 18 ow Steven | ü 
; Engato —— —— [og 40 o o Cape Victory — 652 15 78 o6 | 
1 — |Þ$ 2081 2 pe Horn —— [57 58 4 4 | 
—— _— — 22 * 5 | ae Coaſt of Brazile in South America, | | 
g 33 = We , 110 55 - from Cape Horn to Cape — ö 
„EA End — bs 35 80% 32 Magellan E entran yr 38 
Straits of Sundy — ſos 52111 51 River Julian —— 48 ao | 
Banca South End — 03 25 118 098 w 5 blanco near L 1 5 
Borneo South Point o4 14 131 518, Camarones * * ö 
Bandy Iſles 25 of izt 51 Buenos Aires R. Plataſʒ 4 35 | 
| South endos oo [122 41 5 [Kiver Grand 31 55 | 
| Cele bes JN. ee er 36 44 St. Katherines— [28 08 
mM . intſos 30 123 49 Cape Frio 23 10 8 
Borneo North Pointſo; 10 117 59 = 7 nan Sancte — * 58 
Luconio proc 'S 355 — 8 Bay Todus Sanctus 13 = - | 
TRE JE. poimſiꝗ 30 8 113 20 8 "ROO 550 
E. point 19 5567116 30 fe e [7 48 
9 S point 22 207. 124 44 ernambuch \ 
Formoſ, , Pol | = Cape St. Auguſtine 58 
% N point 25 328 125 39 |-®P ug 20 OF 
of WM |Piſcadore Iles — |:3 30 f |122 49 Obe Roque pf oo 
[lands Chuſan —— 30 38 125 49 Triſtian de Canh. 137 95 
| Ja $ SE. point 39 5o 140 29 JFriidada— —— bk 
: pany S. W point 339 10 [132 0 The Coalt of the Tala Continent | . 
. inthe We ndies. * 
| The Coaſt of America in the Sourh dea, K Amazones Entr oo oo j43 ao | | 
from Callifornia to Cape Horn. ' |Norch Cape o2 o5 4 415 0 
Cape vr. debaſtian— 42 30 Z 124 41 S|Suranam -— — [o6 005 51 4i gf 
| Cape St, Lucia -—— |23 25 3106 42 Or onoque 08 15 263 5 
| py Corientes 17 42 +105 16 NCC : 50 , 863 
Aquapulco 1 oo Hõο,HGjn² g Carthagena io 302170 28 
h Aquatuleo 15 272. 95 49 Scots Settlement — 08 30 83 3184 
| run timala 14 25 5 99 46 8 Nicarague Entrance 11 15 29 517 
IF 9s 56 — 08 8 Cape Catocha —— 21 12 83 gt 1 
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74 A Table of Latitude and Longitude. 
Places Names. | * Places Names. 
D. M. D. M. A. 
Campeche ——— ſig 20 N86 51 W|*ahama Iſland z) 
(a Vera Cruz — ig 15 NY 1iW|Abacco S. Point — [25 
Mexico 20 06N{y7 ooWſHarbour Iſland [25 
Eſcondido 30 20N|84 16W[Androfs N. Point |z5 
| ape Florida — 4 48 N(76 41 Providence 5 
Fe Caribbee Ilands. IIIlathera S. point—[24 
rinidada 10 05 154 51 Car Ifland 194 
4 | Watlin Iland — 
ob ago —— 1 10 [54 c6 R 8 4 
. 
arbadoes 12 58 0 5 
St Vincentyↄqè 13 5 — 88 Crooked = 6 23 
St. Lucia 13 52 [54 oz | Ar — 8 
Martinico—— 14 44 [55 20 * ns Key s 
Dominico ----- [15 3 $ 153 13 2 ne 
Narigallante- Is 53 653 96 fp cod Kor 3 
uardalupa -— [16 30 [54 og N 1 = 
Mcnferat — —Jj16 4 754 21 Sc, aun E 
Anregoa 17 O 854 O07 = 7 _ = 
1 17 06 — 55 04 N — 8 20 | 

t. Chriſtophers — 17 228565 218 1 5 ho 50 

Barbuda 17 432454 11 Tr, Po ) 

Sr. Bartholomew—7 54.2155 31 Es Hand — jar 33 
St Martins —— 16 os IT 25? A brollo N. point — [a1 40 
Virgins 18 23 [57 o8 | 

. . 

Bieque =—— ——-118 oo 58 on [The Coaſt of Carolina, Virginia, Mary- 
Porto Rico St, Johnsi8 33 59 06 land, Penſylvania, New-England, and 
St. Domingo Hiſpan.|'8 15 [63 36 | New-foundland. 
P. Royal Jamaica i) 40 |-1 27 e 
Eaſt End of Cuba—ſo 20 68 
Havana 2 50 78 
Bay H — ffn z; 9 

f St. Antonia 21 50 81 

Bahama Iſlands. 

Zermudas 32 3oNj56 
IN. Point --—- * 

Bahama Bank 0 es + 


% 
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A Table of Latitude and Longitude. 


Cape Cod ———— 42 
Boſton | 
Cape Sable —— [43 
Iſland Sable —— . 
Cape * — 
Quebec 
Bay of Breſt e 
Bell 7 7 5 

t. ohn — | 
Oe . ans 
Trinity Bay —— 
Conception — 
St. John's Har bour- 


Places Names Latirude | Longit. | places Names, 


= | Weſtmania Iſles —6z 
E. [Iſles of Fero —- |62 


itude 
North 


D. M. 


The Coaſt of Iceland, Greenland, Nova 
Zembla, and the Northern Iſles. 


Sound Royal ce 


Halli ford 


Fair Foreland 6 5 


Crims Ifland — 66 


The Coaſt of Hudſon's Bay, 


Beerenberg, or 7. 
Bay of Bulls —— John Mains Ile 5 4 
Cape Race Point Lookout ——17 6 
Cape St. Mary ——147 Horn Sound — |; 7 
Placentis ———— Fair Fore land 79 
Cape Roy —— __{Hacluits Headland |; 
| Helies Sound 179 
the Lees Foreland —- |; 


Hope Iſland ——|;6 


Buttons Ifles — 


Albany River — [52 


Port Nelſon 


58 C 


Cape Charles —— [62 35 
Cape Walfingham 63 05 
Mansfield Iſe — 62 20 
Cape Jones — 5 03 


Ruperts River — 51 16 273 


The Cubbs— 154 18 | 
C. Henrietta Maria 55, O6 4 


* . S\ rroy — 
43 I UEre | 


57 . 
Cape Churchil 59 00 8 87 
C. Southampton — 62 57 ® 83 
Shark Point — 64 27 
| Nottingham Ifle — 63 38 
Q. Ann's Foreland 63 32 
{Reſolution Iſle— 61 55 
Cape Farewell —l5o 10 4 


Cherry or Bear Ifle 74 
Admiralty Ifland — 75 
Fretum Borough. 69 
Cape Candenoſe 69 
Catnoſe - 


Archangel Bar — |65 
51 S[Croſs Iſland 66 
6 Z|Sweetnoſe ——— | 
Kilduyn—— 69 


North Cape e 


T.oefort SW. Point 67 


Stadland c 
North bergen 60 
Naze of Norway (57 


Bargazer Point — 66 
Whales Bacx-— 65 
Merchants Forelandſ63 


Whales Head —— 77 
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0 29 
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* 5 
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| Places Names. 


Sea. | 


Mardau — —— 


Sea-Conft in the 
Sound, and Baltick DO. 


A Table of Latitude and Longitude. 
5 Latitude Longir. |- Latitude 
North. Eaft, | Faces Names. North 
M. p. M. | Jb. M. D. M 
53 25 4 19 Narve * 58 39 33 28 
8 54 |14 34 JRevel ————|59 oo 9 59 
19 ſi 59 [Riga ———- 66 5o 8 og 
58 7e — — 5: 20 7.7 14 
33 817 39 =|Coningsberg —— 54 43 8/6 408 
oo gf 46 antzick ä 54 434 07 
37 -|16 45 > IWisby in Gotland 57 3724 O%z 
44 2117 49% Bornholm —— 5 27% 20 978 
5 18 og 8 traelſound —— 4218 34 . 
547 17 559 beck — 64 7 15 oo 
20 [25 39 „ 
20 34 40 aw ——— 26 5 4 
— z5 25 | 5 


Problems: of Plain Sailing, wrought by. the Logarithms 


and by Gunter's Scale. 
PROBLEM I. 


FH E Courſe and Dſitance being given; to find the Difference of Lati- 
* tude and Departure. 3 | 


E.zample. Suppoſe a Ship fails South Weſt by South 382 Minutes, and 
it is required to find the Difference of Latitude and Departure. | 


A 


5 


| In the Triangle ABC. 
AC repreſents the Diſtance failed. 
AB the Difference of Latitude. 
BC the Departure. | 
| BAC (or the Angle at A) the Angle of the Couſe. 
 ACB (or the Angle at C) the Complement of the 
Courſe to 90 deg. e : 


| Charatters 


werfe 


r 


= wW FW RY wy 


Plain Sailing. 77 
Characters uſed in Navigation and Aſtrcnomy, 0 


8. ſtands for Sine. 

T. for Tangent. 

Sc. Sine Complement. Te. Tangent Complement. 

The given Sides and Angles of a Triangle ate mark'd w ith a Daſh thus ( * 
T he required Sides and Angles with a Cypher thus (o). 


The Operation by the Logarithms. For the Difference of Latitude. 


As Radius — 10 029009 
To the Diſtance failed 382 Minutes — — 2.583203 
So is Sc. of the Courſe 56d. 15m, —— — — 9.919846 
To the Difference of Latitude 317 Minutes ,5 72.50 90% 
For the Departure. 
As the Radius — — — — [0.020009 
To the Diſtance failed 382 Minutes — — 2.582063 
80 is the S. of the Courſe 33d. 45m. —— — 4 744739 
To the Departure 212 Minutes _3 ——_—_ — — 12.326802 


The Operation by Gunter's Scale. 


One Foot of the Compaſſes being in the Radius, or 8 of 8 Pojats ; ex- 
tend the other to the Diſtance 382 Minutes, the ſaid Extent laid from S. 
Courſe 3 Points will reach to 212 78 Minutes the Departure from the Me- 
ridian, and the Compaſſes kept at the fame Diſtance will reach from the Sc. 
Courſe 5 Points to 317 y5 Minutes, the Difference of Latitude, as above. 


PROB. II. The Courſe and Difference of Latitude given, to find 
the Diſtance and 6 


Suppoſe a Ship fails W.S.W. until. „ 
the Difference of Latitude be 21 


9 J. 

Leagues, and the Diſtance and De- 3 5 
parture required. 5 | 1 
— — Ws 


The Operation by the Logarithms. For the Dftance. 


As the Sc. of the Courſe 22d. 30m. — — 9582840 N 


To the Differe nce of Latitude 219 Leagues — — 2.34044 
So is Radius 3 [cnn — — 10.000000 


To the Diſtance, which | 18 572 Io ; Leagues — — 


78 Plain Sailing. 


For the Departure. | 


To the Diſtance 572 2 Leagues found before — — © 757548 
Bo is the Sine of d ab Le 67 deg. 30 min, — — goo 


To the Departure 528 18 League: — 2723103 


By the Gunter. 8 
The Compaſſes being extended from the 8. of 2 Points, the 983 
ment of the Courſe to 219 Leagues, the Difference of Latitude, will reach 
from Radius S. 8 Points, to 572 15 Leagues the Diſtance, and the ſame 
Extent of the Compaſſes from the Sine of the Courſe 6 — will reach 
to 528 78 Leagues, the Departure. 


PR O B. HI. The Courſe and Departure given, to find the Diſtance 
and Difference of Latitude, 


her Departure be 220 Minutes, the Diftance and 
Difference of Latitude required. 


By the Logarithms, For the Diſtance. 


C Suppoſe a Ship fails North Kal by Eaſt, until 


As the S. of the Courſe 56d, 15m. - 9.919846 
To the Departure 220 Minutes — — . 342423 
So is Radius — — 10. oooooo 
| To the Diſtance 26 5 Minutes 42.422577 
| For the e of Latitude. | 
As Radius — — I0.000000 
To the Dſtance 265 8 — — ——_z — 2.42324 
So is the Sc. of the Courſe 33 deg. 45 min. 9.7447 30 


To the Difference of Latitude 147 7 Minutes — 132. 16798 5 
| By the Gunter. 
The Extent of the Compaſles from the S. of the Courſe 5 Points, to the 
| 8 220 Minutes, will reach from Radius S. of 8 Points, to 265 
the Diſtance, and the ſame Extent of the Compaſſes from S. 3 Points the 
Complement of the Courſe, will reach to the Difference of Latitude 
147 3 Minutes as above. 
pH O B. IV. The Diſtance and Difwence of Latitude given, to find 
the Courſe and Departure. 


Sup- 


he C0 — » 


«a 


of Latitude. 


Plain Sailing. 


Suppoſe a Ship fails between the North and the Weſt 
206 Miles, until the Difference of Latitude be 197 Miles, 
the Courſe and Departure required, 


By the Logarithms. For the Courſe, 


So is the Difference of Latitude, 199 Mile — — 2.94466 
To the Se. of the Courſe ; which is N. 17d. com. Weſt === 9.980599 


| For the Departure. 
As Radius — — — — io. oooooo 
To the Diſtance 206 Miles — — ——.31 3867 
So is the S. of the Courſe 17 deg. oo min. | 
To the Departure 60 34 Mils —— ——  w=—1.779802 


By che Gamer, 


For the Courſe. The Extent from the Diſtance 206 Miles, to the Diffe- 
rence of Latitude 197 Miles. will reach from Radius S. go deg. to the 


Sine of 73 deg. oo min. the Complement of the Courſe, which ſubtracted 


from god. is 17d. oo min. the Courſe N. Weſterly, or N by W. half W. 

For the Departure. The Extent from Radius S. go deg, to the Sine of 
the Courſe 17 deg. o0 min. will reach from the Diſtance 206 Minutes to 
the Departure 60 ,33 Minutes as above. : 


PROB. V. The Diſtance and Departure given, to find the Courſe | 


and Difference of Latitude. 


Suppoſe a Ship fails between the South and the Weſt 
247 Minutes, until the Departure be 197 Minutes, 
and it be required to find the Courſe and Difference  / 


Te Operation by the Logarithms. Fur the Courſe. „„ 
As the Diſtance 247 Minus — — 2.392697 


— 9.405935 


80 Plain Sailing, 
For the Difference of Latitude. 


As Radius —&(—— ——_10.000000 
To the Diſtance 247 Minutes — — — 2.39097 
So is the Sc. of the Courſe 37 deg. 6 min. ——= 9-780467 
To the Difference of Latitude 149 min. —— —— — 17 3164 


By the Gunter. 
For the Courſe. The Extent of the Compaſſes from the Diſtance 247 
Minutes, to the Departure 197 Minutes, will reach the ſame way from 
Radius S. go deg. do the Sine of the Courſe 52 deg. 54 min. South Weſt- 
erly, or South Weſt three quarters Weſt. 

Por the Difference of Latitude. The Extent from Radius S. go deg. to 
the S. 37 deg. 6 min. the Complement of the Courſe, will reach the fame 
way from the Diſtance 247 min. to the Difference cf Latitude, 149 min. 
PRO B. VI. The Difference of Latitude and Departure given, to 
find the Courſe and Diſtance, 


c 


- Suppoſe a Ship fails between the South and Weſt 
until the Difference of Latitude be 1 54 Leagues, her 


Departure 200 Leagues, and it be required to find 
the Courſe and Diſtance. 


B 
_ The Operation by the Logarithms. Fur the — 
As the Difference of Latitude 154 Leagues —— — 2:.187524 
To Radius — — — _ 1,0 . 
So is the Departure 200 Leagues ä — 232103 | 
To the Tang. of the Courſe 52 deg. 24 min. South Weltedy 8. 10.113509 fl 
For the Diſtance. 
As the Sc, of the Courſe 37 deg. 36 min. — — 9.7854 5433 
To the Difference of Latitude 1 54 Leagues —— — 2.187521 
SO is the Radius — _T10.000000 
To the Diſtance 252 x4 Leagues — — — ry 
5 By the Gunter. 1 ] 
For the Courſe. The Extent of the Compaſſes from the Difference of | 
I 


Latitude 154 Leagues, ta the Departure 200 Leagues, will reach from 

Radius or Tangent of 45 deg. to the Tangent of the Courſe, 52 deg, 24 
min. South Wefterly, cr South Weſt 3 quarters Wet. | 
Feuor the Diſtance. The Extent from the S. 37 deg. 36 min. the Comple- | 
-mert of the Courſe, to Radius, or the Sine of go deg. will reach from the 

Difference of Latitude 154 Leagues, to the Diſtance 252 5+ has * go * 


working a Traverſe; and is very uſeful in 


Ship bath made, with the direct Courſe 


As Radius 


Plain Sailing. 
„ 


This Problem ſhews the manner of 


keeping a Reckoning by Plain Sailing. 
Example. 


Suppoſe a Ship bound to a certain Port, 
and ſhe fails firſt SS W. 40 minutes, then 
SW. 60 min. then 8 by E. 63 min. WSW. 
49 min. then 8. E. by 8. 56 min. the 
Difference of Latitude and Departure the 


and Diſtance is required. | 
The Operation by the Logarithms. 


For the Difference of Latitude f:r the firſt Courſe. | 
As Radius — ab > 1 
To the Diſtance 40 min. . . 
So'is the Sc. of the Courſe 22 30' — —2 9.965675 
To the Difference of Latitude, 36 min.? ——— * 1.567675 


For the Departure of the firſt Courſe. 

| — — T0,00000 
To the Diſtance 4o min.— — — 1.602060 
So is. the S. of the Courſe 229 30. — 2— 9.882840 


Io the Departure 15 min. 70 eee — #Z1.184900 
By the Gunter. 


The Extent of the Compaſſes from Radius the S. of 8 Points, to the 
Diftance 40 min. that Extent in the Compaſſes laid from the Sine of the 
Courſe 2 Points will reach to 15 min. d the Departure, and the Compaſſes 
being kept to the ſame Extent, and laid from the S. 6 Points, the Comple- 
ment of the Courſe, will reach to 36 min. g the Difference of Latitude. 

In the ſame manner proceed to find the Difference of Latitude and De- 
parture for each Courſe and Diſtance ; which being found, place in a Table 
25 follows. Pen | ; | | 


| 


To the Radius 


Io the Diſtance required 215 Minutes 


Plain Sailing. 
The Traverſe Table. 


| f 5 2 
S North, South Eaſt | Miiſi. 

8 ö | 
40 15-3 
60 42.4 
63 I2.3 

49 45-3 
56 "33-23. | 

ID. Lat. 43-4 | 1030 

—_—_ 
| Dep. | 59.6 _ 


D Eeplanation of the TABL E. 


For the placing the Difference of Latitude and Departure in their pro- 
per Columns, obſerve, that if the Courſe be Northerly the Difference of 
Latitude is put in the North Column; if it be Southerly in the South 
Column; and if the Courſe be Eafterly, the Departure is put in the Eaſt 
Column; if Weſterly in the Weſt Column. | 

Thus having framed the Table, add up the North, South, Eaſt, and 
Weſt Columns ſeverally, whereby the Difference of Latitude appears to 
be 206 178 Minutes South, becauſe there is nothing in the North Column; 
The Departure 59 73 Minutes Weſt, becauſe ſo much the Weſt Column 


exceeds the Eaſt: By which Difference of Latitude and Departure, find 


the direct Courſe and Diſtance as follows. 


The Operation by the Logarithms. For the direct Courſe. 
As the Difference of Latitude 206 x $ min. — 2.315130 
| | — — 10. oOOOOO 
So is the Departure 5 min. „ — 1.775246 
To the T. of the Courſe 160 5“ South Weſterly, becauſe 5 
the South and Weſt Columns anal Bd Th 94 o116 


For the Diſtance. 


4 the Sc. of the Courſe 20d. SN, — — — 9.982660 


To the Difference of Latitude 206 min.;y ——— — 2.315130 
Se is Radius — — 10.000000 


2.332470 
33 * 


) 
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ther Ship fails from the Southermoſt North Eaft by by 


the Diſtance failed by the ſecond Ship is * 


Oblique Plain Sailing. 
By the Gunter. For the direct Cour ſe. 
The Extent of the Compaſſes from the Difference of Latitude 2065 fm. 


to the Departure 59 rem. will reach from the Tangent of 45d. (or Radius) 
to the Tangent of 16d. 5m. the Courſe required, 


Por the Diflance. 
The Extent from S. 73 deg. 55 min. the 8 of the Courſe, 


to S. god. viz. Radius, will reach from the Difference of Latitude 206 um. 
to the Diſtance 215 Minutes. 


Oblique: angled Plain Triangles, applied in PR 0 BLEMS 


of Plain- Sailing, and wrought ” the Logarithms, and 
Gunter's-Scale, 


PROB. I. T HE Angles and one of the Sides given, to find either 


of the other Sides. 


Example. 


Su ppoſe there are two Ports both under one Meridian, 
a Ship fails from the Northermoſt S. E. 2c6 Miles, ano- 


North, a certain Number of Miles, and meets with the 
Hrſt Ship; ; the Diſtance between theſe two Ports, and 


In the Triangle ADE. 
A and E repreſent the two Ports. AD the firſt Ship's 
Diſtance, ED the ſecond Ship's Diſtance. AE the Di- 


ſtance between the two Ports. 


The Operation by the Login. For the be Diftonc between the no Ports. 


| As S. AED 3d. 45m. — — Co. Ar. o. 255261 


To AD the Ship's diſtance 206 min.— — 2.313867 
So is S. ADE 101d. 15m. which ſubtract from 180d.—— 9,991574 


To AE the diſtance between the two Ports 36375 min. 72. 560702 


In all Operations where Radius is not one of the three given Terms, 


to ſave the Labour of fubtrafting the firſt Logarithm from the Sum of 


the fecond and third, uſe the Complement - of the firſt Loge- 


. ——_ 
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f 84 | Oblique Plain- Sailing. 


the two Ports, as above. 


rithm, which is found by ſubtracting each Figure of the Logarithm from 
9g, except the firſt towards the Right-hand, which is ſubtracted from 10, 
as in the Operation, the Logarithm Sine found in the Table is 9.7447 39, 
wherefore beginning at the Left-hand, ſay 9 from g there remains o; 7 
from 9 there remains 2; 4 from q there remains 5; 4 from q there remains 
5 ; 7 froin g there remains 2; 3 from g there remains 6; 9 from 10 there 
remains 1. So the Complement Arithmetical of the firſt Logarithm, is 


0.255261, which added to the other two Logarithms, and from the Sum 


abate Radius, the Remainder-is the Logarithm, Sine, or Tangent required. 
And Note, to find the Sire of any Degree and Minute above god. ſub- 


tract the Degree and Minute from 180d. the Sine of the Remainder is the 
Sine required, | 


| Far the ſecond Ships Diſtance, 3 
As S. AED 33d. 43m. — — Co, Ar. 0.255261 


To AD the Frſt Ship's Diftance 206 min. — 2,313867 
So is S. DAE 45d. oom. — 9.849485 


— — — 


To DE the ſecond Ship's Diſtance, 262. min. — 22.418613 


B jy the Gunter. For the Diſtance bettucen the two Ports. 
The Extent of the Compaſſes from S8. 33 deg. 45 min. to the 8. ADE 
78d. 45m. (viz, the Complement of 101d. 15m. to 180d.) will reach from 
206 min. the firſt Ship's Diftance, to 363 43 min. the Diſtance between 


For the ſecond Ship's Diſtance. 
The Extent cf the Compaſſes from the S. of 33d. 45m. to the S. of 
5d. oom. will reach from 206 min. the firſt Ship's Diſtance, to 262 42 m. 
— ſecond Ship's Diſtance required. 
5 . „ 
Two Sides and an Angle oppoſite 
to one of them being given, te find 


the other oppoſite Angle and the third 


Side. 

Example. 

Suppoſe two Ports, whoſe Bearing 
is North Eaſt and South Weſt, diſtant 
96 Miles, a Ship at the northermoſt 
ails South South Eaſt, and another 
Ship at the ſouthermoſt fails thence 
518 Miles, and meets with the firſt 
Ship: The Courſe ſailed by the ſecond 
dDlhip, and the firſt Ship's Diſtance are re- 

> quired, | | 


1a 


Po Ws as 


. beds 5&Y 


| NE. 140 Miles, the other South Eaſt by Eaſt 115 


Oblique Plain-Sailing, Q - 
In the Triangle A E. 

A repreſents the Scuthermoſt Port, D the Nunthermet, 

AD the Diſtance betwcen the two Ports. 

DE the Courſe and Diſtance ſailed by the fi: {t Ship. 

AE the Courſe and D. ſtance failed by the ſecond Sh'p. 


The Operation by the Logarithms, For the ſecond Ship's Courſe. 
As AE the ſecond Ship's Diſtance 518 min. — Co. Ar. 7.285671 
To S. ADE 67d. zom. — 965615 


So is AD the Diſtance between the two Ports 396 min. —— 2.597695 


To S. AED 44 deg. 56 min. 1809.848981 
The Angle at D 67d. 3om. and the 3 at E 44d. 56m. being added 


together and ſubtracted from 180d. gives 67d. 34m. the Argle at A, which 


makes neareſt 6 Points, and 6 Points reckon'd from the North Eaſt to the 
Southward gives ESE. the ſecond Ship's Cour ſe required. 


| Far the firſt Ship's Diflance. 
As S. ADE 679. 3om. 


To AE the ſecond Ship's Diſtance 518 min.kk- 2.714330 
So is DAE 67 deg. 34 min. — 9.965824 
To DE the firſt Ship's Diſtance 518 .3 min. — — 12.714539 


By the Gunter. For the ſecond Sh:p's Cour ſe. 
The Extent of the Compaſſes from 518 min. to 67d. 3om. will reach 
from 396 min. to S. 44 deg. 56 min. which added to the _ at D, and 
the Sum ſubtracted from 180d. gives 67d. 34m. the Angle at A, as above. 


For the firfl Ship's Diſtance. The Extent from S. 67d. 3om. to 518m. 
will reach from S. 67d. 34m. to 518 im. the Ship” 5 Diſtance as above. 
PROB. II 


Two Sides and the contained Angle given, to find 
the other Angle. 


Example. 
| Suppoſe two Ships fail from one Port; one fails 


Miles, the Bearing and Diſtance of theſe two Ships Miles 


js required. — "RO 
Let D repreſent. the Port, DA the arſt Ship' T7 $5 i: 

tance, and DE the ſecond. 255 
_ Diff. 25 


- — 3 | 


— Co. Ar. 0.034385 
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86 Opbique Plain Sailing. 


The Operation by the Logariihms. For the Bearing of the tw $575. 
As the Sum of the ſides AD and DE 255 min, —— Co, Ar. 7.593460 
To the Difference of the taid files 25 min. 1.397940 
So is the T. of half the Sum of their oppoſite Angles 5037 — fo. 085688 


Io the T. cf half their Difference, which is 6d. 48m. . cy 


The half Difference added to the half Sum, gives 57d. 25m. the greater 
Angle AED. The half Dilterence ſubtracted from it, gives 43d. 49m. the 
leller Ante DAE. Wheretcre the Bearing of the two Ships is N. Eaſterly, 
or South Weſterly 1d. 11m. For the Diſtance of the two Ships. 

As S. AED 57 dey. 25m. — Co. Ar. 0.074374 


To AD the firſt ↄhip's Diſtance 140 min. — 2.146128 
So is S. ADE 78 deg. 45 min. — — 20 099 574 
To AE the Diſtance of the Ships, 163 min. — 12.212070 


By the Gunter. For the Bearing of the two Ships. | 
The Extent of the Compaſles from the Sum of the ſides 255m. to their 
Difference 25 min. will reach from the T. of the half Sum of the required 
Angles 529 37' to the T. of half the Difference of the ſaid Angles 6d. 48m. 


In the toregoing Oper: tion by the Gunter, the Practitioner may be at a 
Lols, becauſe in extendiiig the Compaſles from the T. 50% 37 decreafing, 


it wil fall beycnd the T. of 45 deg. at the End of the Line. To remedy 


this, place the Extent ſrom 255 to 25, from the T. 45d. and it will reach 


to the IL. of 5d. 37m. then letting one Point ſtand at 5d. 37m. extend the 


Other to the T. of 5cd. 37m. this Extent place from the T. of 45d. will fall 


on the L. 6d. 48 min. required. For the Diſtance of the Ships, 

The Extent from the vine of 57d. 25m. to the Sine of 78d. 45m. will 
rench from 140 min. to 163 min. | | 

P R O B. IV. Three Sides being given, to find an Angle. 

Example. Suppoſe there are two Ports both in one Latitude, diftant 
536 Miles, a Ship fails from the Eaſtermoſt 306 Miles, between the South 
and the Weft: Another Ship fails from the Weſtermoſt 290 Miles, and 
meets with the firſt Ship. The Courſe that eack Ship hath ſteer d is required. 

Let A and E repreſent the two Ports, D the place where the Ships meet. 

This Queſtion is reſolved by let- 


A — E ting fall a Perpendicular D B, re- 


ducing the Oblique Triangle ADE, 


D ales ABD and BDE, then the Ope- 
| „ ation is as follows, 5 
Firft, find the Segment of the Baſe BE, thus, 
As the Baſe AE, 536 Miles 
To the Sum of the Sides AD and ED 596 Miles — 2.77524 
So is the Difference of the ſaid ſides 16 Miles — 1204120 


To a Segment of the Baſe, whichs 17 4 Miles === "71.25020t 


into the two Right-angled Trian- 


— Co. Ar, 7,27083 


C 3 


tl 
I 


Oblique Plain Sailing. 37 


The whole Baſe — zs min. 
The Difference of the Segments is 78 
Sum is — — IS -- | 


Half Sum — 27078 the greater Segment BE. 
Then fay, For the firſt Ships Courſe. 

As DE the firſt Ship's Diſtince 306 min. 

To Radius. w—— 


— 2 485721 


—— * 10.000090 
So is the greater Segment BE 276 18 min. — 2.442323 


The Angle at E is the Courſe from the Weſt Southerly, fo the firſt Ship 

ſteers South 64* 51' Weſt, or S W by W. three quarters Weſt almoſt. 
For the ſecond Ship's Courſe. | 

As AD the ſecond Ship's Diſtance 290 min. 
To Sine AED 25d. m. — — — — 628 8 | 
So is DE the firſt Ship's Diſtance 306 — 48 5 4 
To Sine DAE 26d. 39M. — | — 179.651 701 

The Angle at A is the Courſe from the Eaſt Southerly, fo the ſecond 


Co. Ar. 7.537602 


| Ship ſteers South 63 deg. 21 min. Eaſt, or 8 E by E. 3 quarters E. nearly. 


By the Gunter. For the Difference of the Segments of the Baſe. 

The Extent of the Compaſſes from the Baſe AE 536 min. to the Sum of 
the ſides 596 min. will reach from the Difference of the fides 16, to the 
Difference of Segments of the Baſe 17 ;$m. with which proceed as before. 

| For the firſt Ship's Courſe. | 

The Extent from the Diſtance 306 min. to the greater Segment 27678 
min. will reach from Radius or Sine god. to Sine 64 deg. 51 min. the Com- 
plement of BED 25 deg. 9 min. required. . 

| Far the ſecond Shp's Courſe, | 

The Extent from 290 min. the ſecond Ship's Diſtance, to 306 min. the 
firſt Ship's Diſtance, will reach from the Sine 25 deg, 9.min, to the Sine 
26 deg. 39 min. the Angle at A requircd. | 

| PROB:..Y. Tr 

Two Sides. and their contained Angle given, to find the third Side. 

1 E xample. | 

Two Ships fail from one Port at A; the firſt ſails Eaſt 335 Miles to B, 
the ſecond ſails E. 14 deg. 40 min. North, 27rt Miles to C. I demand 
how. Aru are aſunder, and what is the Courſe ſrom the Ship at C, to- 
that at B ? | - 

In the Triangle ABC, 


there is given, * 
AB 335 : . | 
AC 271 e BC required, ae . 


BAC 14? 40 


88 Oblique 'Plain-Sailing. 


This Caſe requires a double Operation. ; AB 335 
1. By the 3d Caſe to find the Angles, AC 271 

2. By the firſt Cale to find the Side required. Sum is oc 
Ditt. s 64 


The firſt Operation. 
As the Sum of the Sides AB and AC bcb Miles == Co. Ar. 7.217527 
To their Difference — 64 — — 1.806180 
So is the t. of half Sum of the Angles 829 o — 10.890441 


To t. halt their Difference — 30 22 — 49.914148 
By which you will find the Angle ABC, to be 436 deg. 18 min 


B 4 Ze ſecond Operation. bo 
As S. ABC 43d. 18m. 3 — Co, Ar. 0.163791 
To the Side AC 271 Miles — — — 2 432909 
So is 8 BAC 14 deg. 40 min. — — — 403455 
To Side BC 100 Miles — — 72 -000215 
The Angle at B is found to be 43 deg. 18 min. therefore the Line AB 
being Eaſt and Welt, the Courſe from C to B is Eaſt 43 deg. 18 min. 8. 
or S. E. 1 deg: 42 min. Eaſterly. And the Diſtance 100 Miles. 


By the Gunter, for the Angle at B. 
The Extent from 606 Miles the Sum of the Sides, to 64 Miles the Diffe- 
rence of the fides, will reach from the Tang. of 82d. 40m. half the Sum 
of the unknown Angles ; to the Tang. of 39 deg 22m. half their Diffe- 
| rence, which being found, proceed as above to find the Angle at B. 
Then the Extent from S. 43d. 18m. the Angle at B, to S. 14d. 40m. 
the Angle at A; will reach from 271 Miles the fide AC, to 100 Miles, 
the fide BC, as above. 

Thus much for Sailing by the Plain Chart; which being of ſome Ute i in 
mort Voyages, and a good Foundation for further Improvement, we 
were rot willing wholly to omit it; but nevertheleſs Would adviſe all that 
take Charge of Ships rever io content themſelves with the Uſe of the 
Plain Chart only; being ſo apparently falſe in it ſelf, and fo unſafe for 
Practice: Nor are we under any Neceſhty to truſt to it, the Defect there- 
of being now ſufficiently ſupplicd by Mr. Mrigbt's True Chart, commonly 
culed Mercator's, the Projection and Uſe ot which (both in lingle Que- 
ſtiors and Traverſcs) is largely treated of and rendered as eaſy as the 
Plain Chart, in the B 20k called Practical Navigation, firſt ſet forth by 
Mr. John Seller, and now Corrected and Reprinted for Meſheurs Mounts 

and Page on Tawer-Hil!, with many uſeful Additions, 8 
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A Table of DirreERENCE * 

2 | £ Des. | 2 Deg. | 7 Point | 3 Dez. | 4 Deg. 12 Deg. | © 
P [Cat Dop | Lat Dep | Lat | Dep | Lat) Dep | Lat] Wop | Lat [Dep | > 
I Jol.o| 00.0 | v1.0 oo. o O. | 04.0] . 1 ol. ol ol | aro Io. 11 
| 2 oa. ono o. lo. | 02.0| 00.1 | 02.0} 00.1 {02.0 00.1 | ozo [00.2 | 2 
3 | 03.0 00. 1 | 03.0 [00.1 o; -. o 00.1 | 03 Oo Q0.2 | 03.0] 00.2 | 03.0] 00.3 3 
4 } 04-0] o. 1 | 04-0 [00.1 04. ooo. 2 O4. | 00.2 | 04.0 00. 304. o 0.3 14 
De eee ee See; | 05.0] 0u:4 | 5 
6 | 06.0! 02.1 | 06,0| oO | 06.0] oco.3 | 05.0 | 00.3 | 06.0] 00.4 | 06.0) 0.5 | 6 
” 105. C7.0| 00,2 | 07-0] 00.3 | 07.0 | 00.4 } of. oc. | o7 | 00.6) 7 
8 o. | 00,3 | ob. o 00.4 | 08.0 | 00.4 | 08.0] 09.6 | c8.o| 00.7 | 8 
9 oo 00.3 | 09-0{09.4 | 09.0 | co. 5 | 09.0006 | o. co.8 | 9 
— eee 
11.0 o. 4 [II. ol oo. 5 [11.0 oo. 6 | 11.0j00.8 11.0 01.0 | 11 

12-0 C4 IZ o 00.6 12.0 04 12. o] oo. 8 12.0 O1. 0 | 12 

13.0 00.5 13. 0 o. | 13.0 00.7 | 13.0] 00.9 | 12.9] ©1.1 | 13 

14.0 | 00.5 [14 ©100.7 | 14.0 | 00.7 140001. | 13.9) 01.2 | 14 

e see | 15.0008 | 150Joto | y.glor.z | 15 

16.0 | 00.6 | 16.0] CD. | 16.0 | 00.8 | 16.001. 1 15.9] 04.4 { 16 

17.0] 00.6 | 19.0} 00.8 17.0 00.9 | 19.0] 01.2 | 16.9] o1.5 | 17 

18.0 | 00.6 | 18.0 00.9 J 18.0 | 00.9 18.0 01.317. 0.6 18 

19.0 00.7 190 o. 9 | 19.0 01.0 19.001. 318.91 01.7 | 19 

209|08.7 [200019 f200 010 [2001014 | ig) 01.7] 28 

2t.0|00.7 [21.0]0j.0 | 210 01.1 |20-9Þols 20.9 01.8] 21 

22.0 00. 22.0 ol. 122.0 0t. 121.501.521. 01.9 | 22 

23-0 [08.8 23-001. | 23.0 01.2 2 01.6 22.9 02.0] 23 

24-0 | 00.8 | 2401012 | 24.0] 01.3 | 23-9] 01-7 | 23.9 o2.1 | 24 

25-0 00.9 [35-0Jo12 | 25.0/ 01-3 | 24-90 017 [249] 02.2 | 25 

26.0| 00.9 | 26.0 [01.3 | 26.0| 01.4 | 25-9| 91-8 | 25.9 02.3 26 | 

27.0| 00.9 27.0 [01.3 alc ig 01.9 [269] az.4 | 27 

28-0|010 28.001. 4 28.0) 01.5 | 27-9] 02.0 | 27.9] 02.4 | 28 

29.0 ol. 029,014 29.0 01.5 28.90. 0 28.9 c2.5 | 29 

0 |OI.1 300 fol Z 30.0 015 | 29:94 02-1 
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A Table of Di FFERENCE 


">: # | | 
; [23 22.9 02.3 | 22,9|02.4 |22.8| 02.8 | 22.8 | 03.2 | 22+8| 03.4 apy 03-6 | 23 


mM 
7 
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122 | 123.8 02.9 23.8 (03.3 | 23-7] 03.5 | 23-7] 93-8 | 24 
[25 1249 02-4 | 249 | 02.6 | 24.8|03.0 | 24.8|c3.5 | 2+7| 3-7 |247|C3-9 | 25 


25.9 02.5 25.902. 7 | 25-8 ez 2 | 2597 C3. | 25-7] 03.8 25.7 Opt 26 


't : 131 6 Deg. | 7 Deg. | 8 Deg. | + Point g Deg. j © 
# | | Lat] Lep | Lat| Dep | Lat | Lep | Lat Dep | Lat| Vep | Lat | Dep| ® 
_ - 1 [01,0] oc. | 01.9; 00.1 oo. 01.0 | 00.1 { 01.0} 00.1 | 01.0 | 00.2 9 

= — 2 [oz. ol 00.2 | c2.0400.2 o. o. oo. 2 | 02.0 | 00.3 | 02.0] 00.3 oz. o o.34 2 
a | 3 | 23-0] c0.3 | c3.0|00.3 | 03.0]00.4 | 03 e 00.4 | 03.0] 00.4 | 03.0] 00.5 3 
1 .o o. o oo. o oo. 6 04-0] 00.6 f:. 9 00.6] 4 
„ 6 cc. of 02.6 6.0 00.6 | 06.0|c0.7 | 05.9 | 00.8 | 05.9] 00.9 | 05.9} 00.9] 6 
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be he 9 and Explanation of the Table of Difference of La- 
titude and Departure. 


HIS is a Table larger and þetter contriv'd than any of this Nature 

yet extant, giving the Difference of Latitude and Departure in Mi- 
nutes and Tenths, to any Diftance not exceedding 100 Miles to every 
Degree and Quarter-point of the Compaſs ; and may be uſed to every greater 
Diftance, being taken out at twice or thrice, according to the Quantity of 
the Diſtance, as ſhall be ſhewn in the Uſe. 
The Courſe ſtands at the Head and Foot of the Table, to every Deg, 
and Quarter-pojnt of the Compaſs; at the Head it begins at 1 deg. fo 2 
deg. 4 point, &c. encrealing to 45 deg. or 4 Points. At the Foot it *. 
at 45 "dex, or 4 Points, fo 46 deg. 47 deg. 41 Point, &:c. encreafing back- 
wards to 90 deg. or $ Points. The Diſtance ſtands in the two * 
Columns under the Title D:/?. which on the Left-hand Page begins at 
and runs to 50; on the Right-hand Page it begins at 6x, and runs to 8 
the Difference of Latitude and Departure ſtands under the Courſe at the 
Head, and over it at the Foot of the Table. 


The US E of the Table. 


This Table is very uſeful in Navigation, eſpecially in working 2 Traverſe 
Example 1. The Courſe and Diſtance given, to find the Difference of 
Latitude and Departure by the Table. 
BVuppoſe a Ship fails N. N. E. 3 quarters E. 95 Miles, the Difference of 
Latitude and Departure are required ? 
On the Right band Page (becauſe the Diſtance js above 50) and at the Top 
(becauſe it is leſs than 4 Points) look for 2 2 Points, which is the Courfe ; 
under which, and againſt 95 the Diftance, and under the Title Lat. ſtands 
381.5. which is $1 min. xs the Difference of Latitude, and under the Title 
Dep. ſtands 48.8, which is 48 min. & the Departure required? 
'_ Example 2. Suppoſe a Ship fails South 56 deg. Weſterly 48 Miles, the 
Diſt rence of Latitude and Departure required ? 
oe the Left-hand Page (becauſe the Diſtance is leſs than 50) and at 
a the Bottom becauſe it is more than 4 5d.) look for 56d. the Courſe ; over 
which, and againſt 48 the D | the Title Lat. ſtands 26. 8 that 


s 26 min. 28 the Dil ene of Latitude; and over the Title Dep. ſtands 


39,8, that is 39 min. , the Departure required. 

- "Example 3. Anh a Ship fails North Weſt by North 160 Miles, the 
Difference of Latitude and Departure are required by the Table. : 
On the Right-hand Page at the Top, look for 3 Points, the Courſe. Now 
-  _  hecaute the Table goes but to 100, take for 100 firſt ; therefore under 3 
Pointe and againſt 100, under the Title Lat. ſtands 83. 1 that is 83 min. 


1 1255 9 the ere ot Latitude ; 3 and under the Title OP: ſtands 55:0, 
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The Uſe of the Table, . 111 
that is 55 min t the Departure; then for 60 under 3 Points, againſt 
bo under the Title Lat. ſt nds 49.9, that is 49 min. r the Ditference gf 
Latitude, and under the Title Dep. ſtands 33-3, that is 33 min. „ the 
Departure, then add the Difference of Latitude and Departure for 60, to the 
Difference of Latitude and Departure for 100, the Sum is 1 33 min. the 
Difference of Latitude, and 88 28 the Departure required. | 

This Table is alſo uſeful in the Refolution of the reſt of the Problems 
of Plain Sailing, which for Brevity ſake are omitted here, being taught at 
large, in the laſt Edition of Practical Navigation; but the general Uſe of 
it is in the exact Working of a Traverſe. 5 

Example 1. Suppoſe a Ship bound to a certain Port, ſails S. E. by S. 
49 min. then 88 E. half E. 52 min. then E by N. halt E. 62 min. then 
SW. half W. 57 min. then S. half E. 39 min. to find the Difference of La- 
itude and Departure the Ship hath made. 

Set down the. ſeveral Courſes. and Diſtances ; firſt allowing for Leeway, 
If any; then proceed to look out the Difference of Latitude and Departure 
for each Courſe and Diſtance (by the Direction before given) in the Ta- 
ble, placing them in their proper Columns, viz, ) If the Courſe be Nor- 
therly, the Difference of Latitude muft be put in the North Column ; If 


Poutherly, in the South Column; If the Departure be Eaſterly it muſt be 


put in the Eaſt Column; if Weſterly in the Weſt Column, as was before 
directed : Then having framed the Table, add up the Columns of Diffe- 
ence of Latitude and Departure, and ſubtract the leſſer Difference of La- 
tude and Departure from the greater, and the Remainder is the Difference 


if Latitude and Departure. 
The TABLE. 


_e-- 


The whole Diff. ef Lat. 


3 | Di. of Latit.] Departure | | ? 

| 11838. the Dep. 115 4 

Courſes Dori wont nel lu B& © { ed, to find the Courſe and 
our ſes D | Diſtance, find the Lat. and 
8 | | Dep. in cheir proper Columns, 
8. E. by d. 59 40.7 27.2 ſo far, I take half each, viz. 
SE, half E. 2 | 15-1] 49.7 half the Diff. of Lat. 69.4, 
„Nee 6. ef. and half the Dep. 37. 7, the 
SWhalf Wisr . | 39:3] | 209] geareſt to which, in the Co- 
S half E [30| ' | 38.8] 03.8] | Mon of Lat. and Dep. in the 
I | ©6.1] 144.9]142.4| 26.9] Traverſe Table is 69.6 and 
| 0.61 26.9 | 57.1, over which at the Top 
138.8111 5.51 | South Eatterly, or South Eaſt 


a South, and in the Column of Diſt. 90, which doubled (becauſe I took 
at the two Numbers) is 180 the Diſtance required. Raasele Wa 


1 | becauio the: 
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The Uſe and Explanation of the Table if Difference of La- 
titude and Departure. 


HIS is a Table larger and þetter contriv'd than any of this Nature 
yet extant, giving the Difference of Latitude and Departure in Mi- 
nutes and Tenths, to any Diſtance not exceedding 100 Miles to every 
Degree and Quart er- point of the Compaſs; and may be uſed to every greater 
Diſtance, being taken out at twice or thrice, according to the Cy of 
the Diſtance, as ſhall be ſhewn in the Uſe. 
The Courſe ſtands at the Head and Foot of the Table, to every Deg, 
and n of the Compaſs; at the Head it begins at 1 deg. ſo 2 
deg. 4 point, Sc. encreaſing to 45 deg. or 4 Points. At the Foot it begins 
at 45 "deg, or 4 Points, ſo 46 deg. 47 deg. 4 4 Point, &c, encreaſing back- 
wards to go deg. or 8 Points. The Diſtance ſtands in the two _— 
Columns under the Title DH. which on the Left-hand Page begins at 
and runs to 50 on the Right-hand Page it begins at 6x, and runs to _ 
the Difference of Latitude and Departure ſtands under the Courſe at | the 
Head, and over it at the Foot of the Table. 


The USE of the Table. 


This Table is very uſeful in Navigation, eſpecially i in working 2 Traverſe, 
Example 1. The Courſe and Diſtance given, to hnd the Difference of 
Latitude and Departure by the Table. 
Suppoſe a Ship ſails N. N. E. 3 quarters E. 95 Miles, the Difference of 
Latitude and Departure are required? 
On the Right band Page (becauſe the Diſtance js above 50) and at the Top 


(becauſe it is leſs than 4 Points) look for 2 3 Points, which is the Courfe ; 


under which, and againſt 9 5 the Diftance, "ond under the Title Lat. ſtands 
.. which is 81 min. rs the Difference of Latitude, and under the Title 
Dep. ſtands 48.8, which is 48 min. ;4 the Departure required? 

'_ Example 2. Suppoſe a Ship fails South 56 deg. Weſterly 48 Miles, the 

Diſt rence of Latitude and Departure required ? 

the Lefi-hand Page (becauſe the Diſtance is leſs than 50) and at 
25 the Bottom becauſe it is more than 459.) look for g6d. the Courſe ; over 
which, and againſt 48 the Diſtance, — the Title Lat. ſtands 26.8 that 


16 min. „ the Difference of Latitude; and over the Title Dep. ſtands 
3 : 39.8, that is 30 min. 


, the Departure required. 

Example 3. 8 a Ship ſails North Weſt by North 160 Miles, che 
Difference of Latitude and Departure are required by the Table. 3 

On the Right-hand Page at the Top, look for 3 Points, the Courſe. Now 
able goes but to 100, take for 100 firſt ; therefore under 3 
Points, and againſt 100, under the Title Lat. ſtands 83.1 that is 83 min. 
a * ot Latitude ; 3 and under the Title Bp: ſtands 57755 


The Uſe of the Table, - 111 
hat is 55 min d the Departure; then for 60 under 3 Points, againſt 
bo under the Fitle Lat. ſtinds 49-9, that is 49 min. 2 the Difference of 
Latitude, and under the Title Dep. ſtands 33-3, that is 33 min. g the 
Departure, then add the Difference of Latitude and Departure for 60, to the 
re Difference of Latitude and Departure for 100, the Sum is 139 min. the 
li- Difference of Latitude, and 88 7 the Departure require. | 
5 This Table is alſo uſeful in the Refolution of the reſt of the Problems 
er Nof Plain Sailing, which for Brevity ſake are omitted here, being taught at 
of large, in the laſt Edition of Practical Navigation; but the general Uſe of 
it is in the exact Working of a Traverſe. : | 
g. Example 1. Suppoſe a Ship bound to a certain Port, fails S. E. by S. 
2 %% min. then SSE. half E. 52 min. then E by N. halt E. 62 min. then 
ns (SW. half W. 57 min. then S. half E. 39 min. to find the Difference of La- 
i utude and Departure the Ship hath made. | 
| Set down the ſeveral Courſes. and Diſtances ; firſt allowing for Leeway, 
r ff any; then proceed to look out the Difference of Latitude and Departure 
„ or each Courſe and Diſtance (by the Direction before given) in the Ta- 
e dle, placing them in their proper Columns, viz.) If the Courſe be Nor- 
therly, the Difference of Latitude muft be put in the North Column ; If 
ooutherly, in the South Column; If the Departure be Eafterly it muſt be 
put in the Eaſt Column; if Weſterly in the Weſt Column, as was before 
directed: Then having framed the Table, add up the Columns of Diffe- 
rence of Latitude and Departure, and ſubtract the leſſer Difference of La- 
litude and Departure from the greater, and the Remainder is the Difference 


of Latitude and Departure. 
WO FABLE - 
# | | Diff. of Latir.| Departure | 


7 


The whole Diff. ef Lat. 


) 

rn is 138 + S, the Dep. 115 5 

5 J I E. — to find ey hb 

Cour ſes 8 | | Diſtance, find the Lat. and 
2 | Dep. in their proper Columns, 

— — — — — but the Tables not extending 

8. E. by d. 59 40.7 27.2 | fo far, T take half each, v:z. 
—— 15˙1 49:7], | half the Diff. of Lat. 6944, 

Eby N E. 62 06.1 61.7 | and half the Dep. 57.7, the 

WW half W:57 | $3043 269 neareſt to which, in the Co. 

S half E 30 38.8} 03.8] _ lumns of Lat. and Dep. in the 

| 106.1 144-9]142.4| 26.9] Traverſe Table is 69.6 and 

| = [ = T7 26.9 | — 57.1, over which at the Top 
138.81 115.51 South Eafterly, of Soutir Eaft- 


alf South, and in the Column of Diſt. 90, which doubled (becauſe I took 
lf the two Numbers) is 180 the Diſtance required, | Branidle 5 


ts 
<{'» 
1 


1 12 F We Uſe of the Table. 


Example 2. The Courſes given in Degrees, which often happens, by 
reaſon of Allowance for the Variation of the Compaſe, and in the like 
Caſes, 

Suppoſe a Ship bound to a certain Port, fails 65 Miles North, 34 dep, 


| Weſterly. Then 56 Miles North, 67 deg. Weſterly. Then 48 Miles 


South, 78 degrees Weſterly. Then 54 Miles. North, 23 deg. Eaſterly. 
Then 36 Miles North, 6 deg. Eaſterly, the Difference of Latitude and 
Departure are required ? a 


The Table. 


| J 1161.3 10.0 249] 1348] ple. 


Diff. of Laticude. Diparture. ws 


| Courſes. * D North ; South | Eajt | Weſt 
. = T7 1 | The whole Dif: 
— — — — — ce of Latitude 
NW 34% 65 53.9 36.3 is 151 43 North, 
NW 67 50 21.9 „„ 2 ns the Departure 109 
SW 78 48 | 10.0 47-0 +2 Weſt. The 
NE 23? 54 49-7 21.1 | Courſe and Diſ- 
NE 6 36 35.8 E  Þ tance is found 28 


in the laſt Exam- 


10.0 424.9 
EE” | 351.3 | 109.9 1 


But if you would keep a Reckoning both in Latitude and Longitude, 
you may alſo find the Difference of Longitude by the Traverſe Tab, 
(according to Middle Latitude Sailing) thus : Find the Complement of 


Middle Latitude in the Degrees, at the Top or Bottom of the Table, 
and under or above that in the Column of Departure, find your Departure, 


and right againſt that, in the Column of Diſtance, you have the Difference 
of Longitude. „„ | 

Example. Suppoſe in the laſt Inſtance of a Traverſe, the Ship hath failed 
from Latitude 50 deg. oo min. North, then becauſe the Difference of 
Lao is 151 min. or 2 deg. 31 min. the Latitude come to is 52 deg, 

x Min. and conſequently the Middle Latitude is 51 deg. 16 min. its 
nt 38 deg. 44 min. which being neareſt 39 deg. I look for 39 


at the Head of the Table, and under it in the Column of Dep. I look 
for the Departure 110, but the Table not proceding ſo far, I take its 


half, viz. 55, the neareſt to which in the Table, is 54-7 (being leb) 
inſt which, in the Column of Diſtance is 87, which doubled (becauſe 


- Itook half the Departure) the Sum 174 min. or 2* 5% is the Difference 


Aſtronomical Problenis. 113 
by} Longitude required, which is ſufficiently exact for common Practice; only 
Ike I would adviſe all Perſons for avoiding as much as poffible any Error, that 

every Time the Reckoning is corrected by an Obſervation, the Longitude 
eg. be alſo corrected according to Mercator s- Sailing, as you are taught in 
le the laſt Edition of Practical Navigation. | 


- 


"Some neceſſary Aſtronomical Definition. 

2 T H E Poles of the Equinoctial (commonly called the Poles of the World) 
) q 

= are two fixed Points in the Heavens, oppoſite one to another; the ane 

vifible to us, called the North Pole, marked with the Letters N. P; the 

Other not viſible to us, called the South . marked with 8. P. 1 


* —_—— — —— 
a * 
v — — GG — — 


114 3 Definitions 


The Axis of the World is a Line imagined to pas from Pele to Pole, 
about which is performed the diurnal Revolution, as the Line NP.A.SP. 
The &quinodlial. is a great Circle go deg. diftant from the Poles of the 
World, and divides the Globe into the North and South Hemiſpheres ; it is 
noted by the Letters AAQ. 
The Ecliptic is a great Circle interſecting the Equinoctial in two oppo- 


ſite Points, the beginning of Aries and the beginning of Libra, and makes 


an Angle there with of 23 deg. 29 min. It is divided into 12 equal Parts, 
called Signs, each — 30 deg. which are as follow. 


Aries T Libra = | 

Taurus oO / $ Scorpio 

Gemini n called Sagitariusß called 
Cancer S " Northern Signs.) Capricornus Vp Southern Signs. 
Leo N Aquarius r \ 5 
Virgo M Piſces 2 


The Ecliptic is noted by the Characters of the 12 Signs, as above. 

The Poles of the Ecliptic are two Points 23 deg. 29 min. from the Poles 
of the EquinoCtial, repreſented by G and D. 

The Zadiac is a Zone, having about 8 Degrees of Breadth on either fide 
of the Ecliptic, and limits the Latitude of the Planets in their Revolutions. 
The Meridians are great Circles interſecting each other in the Poles of the 
World, and cutting the Equinoctial at Right-angles, as NPRSP, 

The Tropics are two ſmall Circles 23 deg, 29 min. diſtant from the 
Equinoctial, being parallel thereto, and limits the Sun's greateſt Declina- 


tion; the North Tropic being marked with g C, called the Tropic of 


_ the South Tu called the Tropic of Capricorn, and marked 
with Byp. 

The Polar Circles are two ſmall Circles 23 deg. 29 min. from each Pole 
of the World, being parallel to the Equinoctial, as Fe G and Dey. 

The Zenith is an imaginary Point in the Heavens — over our Heads, 
viz. go degrees diſtant from the Horizon, as Z. 

The Nadir is the Point diametrically oppoſite to the Zenith, as N. 

The Agimuths are great Circles interſecting each other in the Zenith and 


Nadir, and cutting the Horizon at Right-angles, as Z SN. 


The Horizon is a great Circle gc deg. diſtant from the Zenith and Nadir, 
and divides the World into the viſible and inviſible Hemiſpheres, as HAO. 
The Meritian of a Place, is that Meridian that th by the Zenith 


and the Nadir of the ſaid Place, and is repreſentad dy the Circ! 
ZNPOQ NSPHAEZ. N 


Parallek of Altitude or Ainicenters, are ſmaH Circles parallel to the 
| Horizon ; imagined to paſs through any Degree * — between the 


Horizon, * the Scnith, * at 
\ „„ Paroli 


ers 


1 
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Parallel of Declination or Latitude, are ſmall Circles parallel to the 
Equinoctial, and are. called Paraffe!s of Declihation, with reſpect to the | 
Heavens, and parallels of Latitude reſpecting the Earth, 2s RC. | 

The Latitude of a Star, is an Arch of a Circle of Longituce, contained 1 
between the Center of the Star and the Ecliptic, and is accounted either 4 
Northerly or Southerly. | 1 

The Longitude of a Star is an Arch of the Ecliptic, contained between a 1 
Circle of Longitude paſſing by the Star, and the beginning of Aries, and is 
accounted according to the Order of the Signs. 1 

The Declination of the Sun or Star, is an Arch of the Meri Ilan con- 1 
tained between the Center of the Sun or Star, and the Equinoctial, and is 11 
accounted either Northerly or Southerly. =: 

' The Right Aſcenſion is that Degree and Minute of the Equinoctial, that = 
comes to the Meridian with the Center of the Sun or Star. if | 

Obligue Aſcenſion is the Degree and Minute of the Equinoctial, that riſeth [ 
with the Center of the Sun or Star. | 

Oblique Deſcenſion is the Degree and Minute of the Equinodtial, that ſets 1 
with che Center of the Sun or Star. 

Aſcenſional Difference is an Arch of the Equinoctial, contained between = | 
the Right and Oblique Deſcenfion or Aſcenſion, or it is the Difference of 
Time between the Sun riſing or Setting, and Six a Clock. 

The Amplitude, is an Arch of the Horizon, being the Diftance of the 
Rifing or Setting of the Sun or Star from the Eaſt or Weſt, and is ac- 
counted either Northerly or Southerly. 

The Latitude of a Place, is the height of the Pole above the Horizon, or 
the diſtance between the Zenith and the EquinoCtial. 

Longitude on the Earth, is an Arch of the Equinoctial, contained between 
the Meridian of the Place where the Longitude is aſſigned to begin, and the 
Meridian of any other Place, and is accounted either Eaſterly or Wefterly. 


Aſtronomical Problems uſeful in Navigation. 


PROBLEM I. | | 
12 Sun's Place and greateſt Declination given, to find it's preſent 
Declination. Example. 
Suppoſe the Sun's Place to be 20d. 30m. in Gemini, the greateſt Decli- 
nation is 23d. 20m. it is required to de ns Dota. 
The Operation by the Logarithms, 
As Radius I — — — 71000000 


Is to 8. Sun's greateſt Declination 23d. m. — 9.600409 
Se is S. Sun's Longitude 80d. 30m. from Aries em — 9.994003 


N 22 — . | 
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By the Gunter. 


The Extent from Radius 8. ce, to S. 23 29”, will reach from S. 80® 
30' to the S. 230 97 the Sun's Declination North, becauſe in a Northern Sign. 


Note, The Sun's Longitude is reckoned from the next Equinoctial Point, 


Therefore if the Sun be in Aries, Taurus, Gemini, Capricornus, Aquaries, 


or Piſces, the Longitude is accounted from Aries; but if in Cancer, Leo, 


Virga, Libra, Scorpio, Sagittarius, it is accounted from Libra. 

Aries, Taurus, Gemini, Cancer, Leo, Virgo, are called Northern Signs ; 
Libra, Scorpio, Sagittarius, Capricornus, Aquarius, and Piſces, are called 
Southern Signs. Conſequently, if the Sun's Place be in any of the firſt ſix 
Signs, the Declination is North; but in any of the latter fix, the Declina- 


tion is South. 

The Sun's greateſt Declination and preſent Declination given, to find 
his Place. . | 

The Sun's greateſt Declination is 23d. 29m. and preſent Declination is 
18d. zom. North increaſing, the Sun's Place required ? 


By the Logarithms. 


As the S. of the Sun's greateſt Declination 23d“ 2h m.⁊5: - 9.6004.09 


To the Radius 


| | m— — — — IO. ooOOOO 
So is the Sine of the preſent Declination 18d. 30m. North. 9.501476 


To the Sine of the Sun's Longitude 52d. 46m. 


9.901067 


That is one Sign (39d. making a Sign) and 22d. 46m. from Aries, becauſe 


the Declination is North and inereaſing, that is 22d. 46m. of Taurus ; but 


if the Declination had been North decreafing, it muſt have been accounted 


from Libra, and then it would have been 7d. 14m, in Leo, : 


LEG By the Gunter. | 

The Extent of the Compaſſes from the Sine 23d. 29m. the greateſt Decli- 
tion, to Radius S. god. will reach from S. 18d. 3om. the Sun's pretent 
Declination, to S. 52d. 46m, the Sun's Longitude as above. 


P R O B. III. 


The Sun's Place and greateſt Declination given, to find the Right Aſcen- 


ſion. e Example. 


The Sun's Place 19® 3o* in Apuarius, and the Right Aſcenſion required ? 


a The Operation by the Logarithms. 
ee RSS. 5 


To the Tang. of the Sun's Longitude from Aries 49d. 3 


om. 1 0-COS5OL 


So is the S. c. of the greateſt Declination 23d. 20M. mm—_—__—_ 9.962453 
To ihe Tangent of the Sun's Right Aſcenſion 474, 2m. 10.0309 54 
wo | — 55 


Aſtronomical Problems. | 117 


By the Gunter, 
The Extent from Radius S. god. to S. c. of the greateſt Declinatian 669. 
Im. will reach from Tangent Sun's Longitude from Aries 49d. 3oni. to 
the Tangent of the Right Aſcenſion 47d. 2m. required. 

Note, This Proportion gives the Sun's Right Aſcenſion from the next 
Equinoctial Point; but it ought to be accounted from Aries, acccrding to 
the Order and Succeſſion of the Signs, and therefore in this Caſe 47d. o2m. 
— from 360d. gives 312d. 58m. the Right Aſcenſion from Aries, 


PROD IV, 
The Latitude of a Place, and the Sun's Declination given, to find the 
Sun's Amplitude? 
Example, 


The Latitude 51d. 32m. North, and the Sun's Declination 15d. 20M. 
North, what is the Amplitude ? 


The Operation by the 1 | | 
As S.c. of the Latitude 51d. 32m. — 9.70 3832 


To Radius — — — 0,000 
So is the S. of the Declination 15d. 20m. North —— — 9.422318 


To the S. of the Sun's Amplitude 25d. hm. — — 9.628486 
By the Gunter. 


| The Extent from the S. c. of the Latitude 38d. 28m. to the Sine of the | 
Declination 15d. 20m. North, will reach from Radius S. god. to 8. 25d. 


gm. the Sun's Amplitude North, as above. 
Vote, If the Declination be North, the Amplitude is North, and if the 
Declination be South, the Amplitude is alſo South. 


FRO. 
Tbe Latitude of a Place and the Sun's Declnation given, to find the 
Aſcenſional Difference. 
Example. 
Suppoſe in the Latitude 51 deg. 32 min. North, the Sun's Dectination i is 
10 deg. 45 min. North, and the Aſcenfional Difference required. 


Type Operation by the Logarithms. | 
As Tangent Complement Latitude 51d. 3m. — —— 9. ,t 


To Radius 


— — — — lo. co eo 


So is the Tangent of the Sun's Declination 109. 45m. — 9.270735 | 


To the S. of the Aſcenſional Difference 1 3 deg. 35 min. 9. 370648 
2 


By + 


. 
. 


” 
* . il. tn. ad. „ 22 


a > n 
o on. — . — 5 — * * 
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33 2 By the Gunter, Og 
The Extent from Tangent 38% 28” (the Compl. of Latitude) to Tang. 
10 deg. 45 min, the Sun's Declination 3 will reach from Radiuus 8. go deg. 


to S. 13 deg. 35 min. the Sun's Aſcenſional Difference, as above. 


FROR VL 
To find the Oblique Aſcenſion and Deſcenfion. 
Firſt, Find the Aſcenſional Difference by the Fifth Problem. 
Secondly, The Right Afcenficn by the third Problem. 
When the Latitude and Sun's Declination are both North or both 
South, the Aſcenſional Difference ſubtracted from the Right Aſcenſion, 
gives the Oblique Aſcenſion, and added thereto, gives the Oblique Deſcen- 


fron. But when one North and the other South, the Aſcenſtonal Difference 


added to the Right Aſcenſion, gives the Oblique Aſcenfion, and ſubtracted 


gives the Oblique Deſcenſion. 


Note, That if the Aſcenſional Difference exceed the Right Aſcenſion, add 
to the Right Aſcenſion 360 Degrees, then ſubtract the Aſcenſional Diffe- 
rence therefrom. Th | 


Or, if both being added together exceed 360d. the Exceſs is the Oblique 
Aſcenſion or Deſcenſion. TE 
PR OB. VII. 


To find the Time of the Sun's rifing and ſetting, and length of the Day 


or Night. 


Find the Aſcenſional Difference by the Fifth Problem, which convert into 
Hours and Minutes of Time, accounting for 15 deg. of the Equinoctial 
ene Hour, and for every degree 4 Minutes of Time, and for every 15 Mi- 
nutes of the Equinoctial 1 Minute of Time. 

1. If the Latitude and Sun's Declination are both North or both South, 
the Aſcenſional Difference added to fix Hours, gives the Time of Sun- 
ſetting ; and ſubtracted is the Time of Sun-rifing. | 

2. But if one North and the other South contrarily, the Aſcenſional 


Difference added, gives the Time of Sun-rifing ; ſubtracted is the Time of 


leiting. . | 
The Time of Sun-ſetting doubled, gives the Length of the Day; the 
Time of Sun-rifing doubled, is the Length of the Night. 
| _ Example. 
In Latitude 51d. 32m. North, ſuppoſe the Sun's Declination 21d. 57m. 
North, the 3 Difference is 3od. 29m. which reduced into Time is 


H. M. 
16 04 length of the Day. 


50 length of the Night. 
i. PROB, 
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PROB. VII. 
The Latitude of a Place, the Sun's Altitude and Declination given, to 
find the Azimuth is required ? 
| The Rale 


Take the Complement of the Altitude, the Comp, of the Latitude, and 
the Comp. of the Declination to go'deg. add them together, and take the 
| half Sum; ſubtract the Comp. of the Declination from the half Sum, and 

take the Remainder ; then ſet down the Compl. Arithmetical of the 2 
of the Compl. Altitude, and Compl Latitude, and thereto add the Sines of 
the half Sum and Remainder ; half the Sum of theſe four Logarithms i is the 
S.e of half the Azimuth required. 

Note, If the Declination be South in North Latitude, or North in South 
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Latitude, inſtead of taking the Complement of the Declination to go deg, 


you mult add go deg. thereto, and then proceed as before. 
The Operati on by the _ 'thms, 
d. m. 


42 : 30 Compl. Altitude A. M. 8. Co. Ar. 0.170317 


38 : 28 Compl, Latitude North S. Co Ar. 0.206168 
69 30 Compi. Declination N. or Sun's Diſt. from the Pole. 


75 : 1. 14 Half Sum — — a 9.985414 


344 Exceſs of the half Sum above c. Del. — 8. 8.999 5660 


Sum 19.361459 


61d, 2zm — * — — - Half Sum 9.680729 
| 61d. 21m. 
doubled IZId. Tm. the Sun's Azimuth from the North required. 


The Operation by Gunter's-Scale. 


o min. the Complement af the Altitude, will reach from S. 38d. 28m. the 
Complement of the Latitude, nw 24 —_— — 
min. to 14 min um u 
. ooeey El of the half Sem, Shook 


Complement 
Siges) which is the Azimuth 


bun 


| The Extent of the Compaſſes from Radius S. 90 to S. 42 Ceg. 


Declination) to wh CY 42 win. (upon the Line of Ver 
required, | 


_ 6 
_—_— ä 9 FS 
w = 


— 
8 0 2 r * 
* . 1 
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Example 2. In the Latitude of 51 deg. 32 min. North, the Sun's Decli- 


nation is 18 deg. 15 min. South, his Altitude 17 deg. 45 min. and the 
Azimuth from the North required ? 


Te Operation by the Logarithms. 


d. m. 

2 : 15 Compl. Altitude. 8. Co. Ar. o.o21182 
38 + 28 Compl. Latitude S. Co. Ar. 0.206168 
x08 : 15 Declination go deg. being added, becauſe South. 


218 : 58 Sum 


1009 : 29 Half Sum ſupp. to 1809 is 709 3r* 8.— 9.974391 
1 : 14 Remainder — —— 

d. m. Sum 18.534005 
S. c. — 


a. : 2 half Sum 9.267332 


Wich doubled s 158 : 40 the Azimuth from the North required, 


By the Gunter. 


The Extent from Radius S. god. to the S. 72d. 15m. the Compl. Alti- 
tude, will reach from the Sine 386. 28m. the 8 Latitude, to the 
S. 366. 20m. then the Extent from the S. 36d. 20m. to S. 70d. 31m. the 
Supplement of 109d. 29m. the (half ſum) to 180d. will reach from the 
Remainder S. rd. 14m. to 158d, . (upon the Line ef Verſed Sines) 
the Sun's Azimuth as above. 

In South Latitude, the Operation is the fame with the two preceding 
Examples, only the Azimuth is found from the South. 

After the ſame manner you may find the Azimuth of any Star. 


PROB. IX, 


The Latitude of the Place, the Sun's Declination and Altitude WER Zi- 
ven, to find the Hour of the Day. 

Example. In the Latitude 51 deg. 32 min. North, ſuppoſe the Sun's 
Declination 23 deg. 29 min, North, che Altitude 36 "deg. 30 min, in the 
Afternoon, and the Hour from Neon required. 


The Rule. Take the Complement of the Declination, the Complement 


of ihe Latitude, and the Complement of the Altitude to go deg. add them 
together, and take the hal-ſum- ſubtract the Complement of the Altitude 
jrom the balf- ſum, and take the Remainder, then ſet, down the Comple- 

ment 


atlas wav 


„ 


ment Arithmetical of the Sine Complement of the Declination, and Com- 
plement Latitude, and thereto add the Sines of the half Sum and Remain- 


der: half the Sum of theſe four Logarithms, is the S. c. of the half Time 
required in Degrees and Minutes of the 


The Operation by the 3 thms. 


. . 


66 : 3r Compl. Decli nation. 8. Co. Ar. 0.037547 
38: 28 Compl. Latitude — — — 8. Co. Ar. 0. 206168 


8 Compl. Altitude 


158 : 29 Sum 


70: 14 Half Sum —— —— — Sine — 9.992287 
a3. 44 Remainder — — Sine 9• 637673 


Mi 
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„ Sum 1. m 19. 873675 
30 Og —— thu. 6 - cw Half Sum 9.936837 
30 09 


which doubled is 60 18. and reduced into Time, makes 4 hours 1 min. 

, the Hour of the Day in the Afternoon. 

But if it had been in the F orenoen, 4 hours x min. : ſubtracted from 
12 hours, leaves 7 hours 58 min. + for the Time in the Morning, 

If the Declination had been Southerly, then inſtead of taking the Com- 
plement of the Declination to go deg. there muſt be go deg. added there- 


to, as in the ſecond Example of the Eizhth Problem ; do the fame when 


the Declination is North in South Latitude. 
By the Gunter, 


The Extent of the Compaſſes from Radius S. god. to S. 66d. 31m. the 
Complement of the Declination, will reach from S. 38d. 28m. the Com- 
plement Latitude, to S. 34d. 4om. then the Extent from S. 34d. 40m. 
to the 8. of 79d. 14m. the half Sum, will reach from S. 25d. 44m. the 
Remainder, to God. 18m. (upon the Line of Verſed _ the Hour ot 
the Day as above. 5 

* PROBLEM X. i; 

Having the Latitude of the Place, the Sun's Right Aſcenſion, with the 


Right Aſcenſion, Declination, and Altitude of a Star given, to find the 


Hour of the — 


2 c — 


— be net. 234.54 — - 


„ I 
> _ 


7 A Coe es Te il 
4 x 


| — — — 
* 0 . 
% 


Aſtronomical Problems. 
Example. 


In the Latitude of 51 deg. 32 min. North, on the 7th of January 
1745, the Sun's Right Aſcenſion was 20 hours 3 min, the Right Aſcenſion 
of the Lion's Tail was 11 hours 35 min. the Declination. 16 deg. 6 min. 
North, the Altitude 30 deg. 30 min. to the Eaſtward of the Meridian, the 
Hour of the Night required. | | 


The RULE E. 
Take the Complement of the Star's Declination, the Complement of 


the Latitude of the Place, and the Complement of the Sun's Altitude ; 
add them together, and take the half Sum, ſubtract the Complement of 


the Altitude from the half Sum, and reſerve the Remainder ; then ſet 


down the Complement Arithmetical of the Sines of the Complement of the 
Star's Declination and of the Latitude of the Place, and thereto add the 
Sines of half the Sum and Remainder : Half the*Sum of theſe four Loga- 
rithms, is the Sc. of half the Diſtance from the Meridian. 


We Operation by the. Logarithms. 


73 : 54 Compl. Star's Declination «nm_ S. Co. Ar. 0.017377 
38 : 28 Comp. Latitude =———— ———5, Co. Ar. 0.206168 
59 : 30 Compl. Star's Altitude „„ 

5 171 : 52 Sum 
26 : 26 Remainder —— a—_—_— S8ine 9.648512 


Sum 19.870962 


30d. 28m. Sc. 

0d. 28m. 
which doubled is 60d. 56m. and reduced into Time, gives four Hours, 
three Minutes, forty-four Seconds, or 3 quarters of a Minute. 


Half Sum 9.935481 


By the Directions given in the Uſe of the Table of the Sun's Right A 
cenſion, and of the Right Aſcenſion and Declination of the fixed Stars, 


find the Time of the Star's coming upon the Meridian, if the Star be to 


the Eaſtward of the Meridian ſubtract the Star's Diſtance from the Me- 


tidian in Time, from the Time of the Star's coming upon the om 


— 


| Courſes and Diſtances, „N 
but if the Star be to the weſtward of the Meridian, add the Star's Di- 
ſtance from the Meridian, to the Time of the Star's coming to the Meri- 


dian ; the Sum or Difference is the hour of the Night. In this Example, 


The Sun's Right Aſcenſion 20 Hours 03 Minutes ſubtracted from the 
Star's Right Aſcenſion (with 24 Hours added thereto) 35 Hours 36 Mi- 
nutes, leaves 15 Hours 33 Minutes, the Time of the Star's coming on the 
Meridian ; from which ſubtracting 4 Hours 4 Minutes neareſt, leaves rx 
Hour 29 Minutes ; the Hour of the Night, | 

Note farther, If the Sun's Declination be South in North Latitude, or 
North in South Latitude, inſtead of taking the Complement Declination, 
to go deg. there muſt be go deg, added thereto, as has been ſhewn in the 
Eighth preceding Problem. | | 


The Operation by Gunter's-Scale, 


The Extent of the Compaſſes from Radius S. god. to the 8. of 73 De- 
grees 54 Minutes the Complement of the Star's Declination, ſhall reach 


from S. 38 Degrees 28 Minutes the Complement of the Latitude, to the 


8. 36 Degrees 40 Minutes; then the Extent from the S. 36 Degrees 40 


Minutes, to S. 85 Degrees 56 Minutes the half Sum, ſhall reach from 8. 


26 Degrees 26 Minutes the Remainder, to 60 Degrees 56 Minutes (upon 
the Line of Verſed Sines required ;) Witk which proceed as has been di- 
rected to find the Hour of the Night. | | 


s 0 1 . 
w — — 1 A. ts * 8 . 5 R " — X — a _ 
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Courſes and Diſtances between ſome of the moſt eminent Places 


on the Goaſt of England, &c. As alſo the thwart Courſes 
between the Eaſt Coaft of England and Holland, the South 


Coaſt of England and France, and the Weſt Coaft of 


England and Ireland. a 


FROM Whitby to Tiumautb, NW by NL — 14 
From the North Forelend to Fluſhing, Eaſt wn —— 24 
From the North Foreland to the Tera, North Eaft — 3 


From the Spurn to the Tarel, Eaſt by South own — 5 | 
NE. by E. — 188 


From Tinmouth to the Naze of Norway, | 
From Tinmouth,to Holy Lend, Eaſt by South —— — 114 
Frem Tinmouth to the Scat, E.N.E ——— — 


From TYormenth to the Tus, Eaſt by Nori —. 4 


. 


—y 
* * n W ·— IF 


From Aberdeen to Maes Deep, South Eaſt 


From Beachy to Blackneſ}, 


From the Start to Seven Iſles, South half Eaſt ——— 


124 SHSoundings coming into the Channel. 
Fram Newcaſtle to Mars Deep, EN E. — 
— 113 


Frem the North Foreland to the Maes, E N E. 
From Newca/tie to the Fly, ESE — — — 
From Scarborougb to Holy Land, Eaſt Northerly 
From the Stars to the Eddyflone, Weſt half South | 
From the Land's End to Scily, WS W. three quarters “. - 
From the Caskets to Blackneſs, Eaſt North Eaſt —— —— 55 
a quarter North —_—} 
Fi om Dover to Diep, South half Weſt — — 25 
From the Ligard to Guernſey, Eaſt by South — 35 


A 
From Scilly to Upbant, South Eaſt by South — — — 
From the Lizard to Uſhant, South — — m 


From Hartland Point to the Iſland of Lundey, North e e 


From Lundey to the Holms, Eaſt by N ort — 18 
From Black Rock to Tuſear, Eaſt North Eaſt -—— — 3 


From Cape Clear to Old Head, Eaſt by Norm _— 


Frem Greſbolm to Waterford, Weſt by North 21 
From the Land end of England to Tuſcar, North by Welt mn — 2 
From the Land l- end of England to Waterford, NNW aemnnnn—n 

Frem Holy Head in the Iſhnd Angleſey, to the Bar of Dublin, W by N, — | 
From Rachel to Black Rock, South by Eaſt — 


From the Land'-end of England to Old | Head, North Weſt — 


— 1 1 ta 7 2 N . N 


4 Tal of the n coming into the Chem, Heling 
the Bearing and Diſtances of Scilly, Uſhant, the Lizard, &c. 
vitb the Mo in Fathoms and the various * of Ground, 


Th urine fo Fs 


Branny fand, like Ground Wheat 
White fand mixed with ſhells 
Coarſe Owſe 
Coarſe fand and fine red ſhells 
Owſe fand, with Queen ſhells amongſt it 

_ Owſe like Muſtard ſeed, with broken ſhells 


TS Oe OT ENR. 


Hundings coming into the Channel. 185 5 


E mg. [0 . The various forts of Gun 
4 EbyN Black, white, and red ſtones with Owſe. | 
| ENE Some black Sand | 
EN E 80 Rocky Ground 
| ENE 103 Fine white Sand J 
N E by E of 85] Sand and Owſe together Ml 
INE by E of 55} White and red Sand mix'd with Shells | 
NE by E | $oſtoof White ſand with Owſe and Nits It 
| NEbyE 5c Branny fand with white and red ſhells * 
N E by E ſc Black fand | f 
NE by E 4.3] 65 Branny fand with ſome. pieces of ſhells | | 
2 
North Eaſt Branny ſand, ſmall ſtones, Herring Bones 
INE by N 2] Small red ſand 
| NNE White ſand then entring on the Bank 
NbyE Red ſand with black & white ſcollop ſhells 
North Broken ſhells with white and red ſand 
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The various ou of Ground. 


| Marſhy ſhells and ſome ſcollop ſhells 


Marſhy ſhells and Hakes Teeth 

Marſhy ſhells like Oatmeal Husks 
Marſhy ſhells and Hakes Teeth 
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DireBlica ons to © 1 * ſome of the Pri act Harbours on 
the Coaſt of England. HER 


Directions to ſail into Scilly, 


CILLY is divided into FIND Iſlands; along the Weſſ· ſide lieth a great 
many Rocks. There are ſeveral Channels through which to go in, 
but the Southermoſt called St. Mary's Sound is the beſt, being a fair 
opening of the Channel, but near the midſt lie two ſunken Rocks, which 
in foul Weather the Sea may be ſeen to break over: It is beſt to leave 
them on the Larboard-fide going in, and on the Starboard ſide coming out: 
| Go fo near the Starboard-ſhore, as that a Stone might almoſt be thrown on 
| ſhore. And when you are within the Point, luff up round, and come tõ an 
Ancher in the fight of the Houſes ; or when the Town is "brought open te 


ihe Valley, leave wo thirds of the Harbour on the Lien 50 —_— in 
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128 To ſail into ſome the Principal Harbour: 
Directions for ſailing into Mount's-Bay. 
To anchor in Gover's-Lake. 


There is certainly two ſunken Rocks, which lie right in the way of 
going into the Lake, about a Mile without your Anchoring Place ; theſe 

ocks lie NNW. and 8 8 E. about half a Mile in length, to ſhun which 
obſerve as follows. | | 5 
If the Wind is in the Eaſtern Hank give the Eaftern Shore about a 
League Birth, and keep St. Paul's Church wholly in fight above the Hill, 
till you bring a Church on the the Eaſtern Shore a Sail's Breadth to the 
Northward of St. Michael's Mount, then bear away for the Lake Hill, 
keeping your Mark till you run St. Paul's Church down under the Hill, 
then let go your N E. Anchor, and carry the other to the S W. and you 
will be well moor'd, and in good fine Ground all Sand. 


You may come in, keeping one half of the Church above the Hill, 
you'll clear them to the Eaſtward, and when it ſhuts down you are to the 


| weſtward of them, and when upon them the Top of the Tower and a 
long Hedge is in one, about 6 or 7 foot at low Water. „ 

If the Wind is in the ſouthern or weſtern Hank keep the Land on board, 
which is bold; you may go within a quarter of a Mile of the Point: 
run till you ſhut Mouſebole Iſland in, and St. Paul's Church down under 
the Land well, to come too with your S W. Anchor, then carry the other 
to the N. E. you will be well moor'd in fine Ground as before mentioned: 
Be ſure to have the Church on the Eaſtern ſhore a Sail's Breadth to the 
Northward of the Mount. . 

If your Ground Tackling is good your Anchors will never ſtart, the 
Wind at S. S. E. cr S. E. heaves in a great Sea, and raiſes a great Ground 
Sea when blowing hard; the harder it blows you have a ſtronger Out- 
ſet in your Favour ; there is no Tide, you always ride Head to Wind, 


your Anchors will ſooner ſtart with the Wind to the N. or N. W. becauſe 


the Ground goes out with a little Deicent, 
To ſail into Foy. 


Foy may be very eaſily known, lying in between two high Lands; on the 
. Welt-fide the going in, is an old Church and Caſtle, and on the Eaſt-fide 
the Ruins of an old Church, as you may ſee by the making of it in Capt. 
Collin's Draught of Foy. The going in is a Cable's Length over from fide 
to fide, 2nd no Danger ; when you are in you may Anchor before the 
Town, or run up abuve the Town. In the time of the Dutch War, in 
the Year 1666, there was above fixty Sail of Virginia Ships put into this 


Harbour. This Place lieth N. E. and S. W. in and out, which makes it a 
better Out-let io the weſtward than Plymouth or Falmouth. And whereas 
| 4 it 


” - 1 — propane p — — — 
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it hath been reported to be a Bar- Harbour, and that you cannot enter till 
half Tide, I do afture you that there is no leſs than three Fathom at low 
Water at a Spring Tide; here you may lie aſhore to waſh, tallow, or 
ſtop Leaks ; the Spring Tides riſe and fall 16 and t Foot, and it is 
high Water here at Full and Change a quar er paſt Five. There is good 


anchoring in the Road without the Harbour, from 5 to to Fathom Water, 


but without that Depth foul Ground. 


J ſail into Falmouth, 


Upon the Weſt Point of the Haven of Falmouth, ftandeth a Caſtle on 


the high Land called Pendennis Caſtle. In the Entry neareſt the ſaid Weſt- 
fide lieth a Rock above Water, you may fail in at either fide of it, at 


the inner ſide of the Eaſt Point lie alſo ſome Rocks off the Shore; on the 


Eaſt. fide is deepeſt Water, and moſt Room, therefore in going in, give the 
Eaſt Point a large Birth; there will be 7 or 8 Fathom. Keep the ſaid 


Shore till you come within St. Maud's Caſtle; which when it bears Eaſt 


there will be 16 or 17 Fathom, but half the Harbour over towards the 
Smithick is but 4 or 5 Fathom ; obſerve in going in to keep the Manacles 
open and ſhut on the Point of Falmouth Caſtle, and fo it muſt be kept till 


you ſhut the Church over Peu Comguic#, into the North Eaſt end of the 


Smithich, and ſo bear over to St. Maud's, and ride with the Caſtle Eaſt, 
laying one Anchor in 18 Fathom, and the weſtermoſt Anchor in four 
Fathom, as ſhall ſeem moſt convenient. e | 


To ſail into Plymouth  * 
At the Eaſtermoſt Point of Plymouth Sound lieth a high round Rock 


called Mewſtone ; between it and the Rambead lieth the ſaid Sound, North 


North Eaſt, being round and deep. 


A little to the Northward of Rambead, is 2 fair ſandy Bay, where is 


good Anchoring cloſe under the Land, in g or 10 Fathom : South a little 

Eaſterly from Rambead, lies a Rock above Water called the Eday/tone, 

(on which is erected a Light houſe) the Point of Plymouth lies from it N. 
by E. diftant about 4 Leagues. = 


In the Sound, by the Land of Plymouth, lieth an Iſland called St. Nicho- 


| las, or Drake Iſland, which is joined to the Weſt-fide, with. a Range of 
Rocks under Water, ſo that you may fail along to the Eaſtward of it. 


| To ſail into Catwater. 


Io fail into Catwater, run in between the Iſland and the Point en the 
Faft-fide with the Land of Phmouth, till Catiuater open on the — 


hide, then go in to the Eaſtward wg he Point of Phmouth, * 
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130 To ſail into into fome the Principal Harbours 
Point on the Starboard-ſide, leaving moſt part of the Channel on the 
Starboard fide, until you come within the Point, and anchor there right 
againſt the high ſteep Northern Land ; there is at Low Water, with extra- 
ordinary high Tides 4 and 5 Fathom. | 

In failing into Catwater, be ſure to give a good Birth to the Southern 
Point of the Entry, for there lies off the ſaid Point a Ledge of Rocks un- 


der Water, about two Cable's Length off from the Land. Upon the Point 


of the Ledge lies a Buoy, where is about twelve foot Water at half Flood, 
which Buoy muſt be left on the Starboard-fide going in, and when Catwater 
is altogether open you may run into the Eaſtward, leaving in the Entry of 
the Harbour two thirds of the Channel on the Starboard-fide, as afureſaid, 
becauſe the South Shore is ſomewhat flat off, there lying a ſandy Bank, 
which reacheth to the ſecond Point of the South Shore of Catwater. 

A little to the Eaſtward of Drake Iſand lies a Rock under Water, upon 
which at low Water it is deeper than two Fathom. To fail within the 


Land you may go to the Eaitward or Weſtward of the Rock, as Occaſion 


ferves 


| To ſail into Dartmouth. 
Dartmouth hath a narrow Entry lying in between two high Lands : On 


each fide of the Haven ſtandeth a little Caſtle; on the Weſt-ſide is a 
Church on the high Land, called St. Patric#'s Church. To fail in com- 


ing from the Weſtward, run in along by the Weft Land, fo far io the 
Eaſtward until the Key of the Village (on the Eaft-lide of the Haven) 
be brought in the midſt of the Entry of the Haven between the two 
Lands; it's convenient to have a Boat ready (if any Guſt of Wind ſhould 
come from the high Land) to row in. Being come in, edge over to the 
Weſt-fide before the Brewhouſe, and anchor there in 10 or 11 Fath. or be- 
fore the Village to the Eaſt-fide at Pleaſure. At the Eaſt-ſide lieth a 
ſunken Rock, to avoid which ſteer in with St. Patrick's Church, and do 


not bring the Village which ſtandeth on the Weſt-fide of the Harbour, 
without the ſaid Church, but keep the outer Houſe of the ſaid Village in 


the Eaſt-fide of the Chappel, always in Sight, without the Bulwarks on 
the North-ſide of St. Patrick's Church, then there is no Danger of the 
Rock, in the Range by the North Point. Between Dartmoyth and the 
Start, neareſt to Dartmouth, ſtandeth a white ſquare Steeple,. called Fact- 


na, which is a very good Mark to know Dartmouth by. 


- 2 ſail into Torbay, 5 
| Bring the Weſt Point of the Berry 8 by E. or SSE. from you; and an- 


ae dee in 7,07 $ Fathoms whers you hall be Landlack'd for a 8. and 
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s. W. Wind. At the North Eaſt end of the Bay is alſo a Tide Haven cal- 
led the Tormain ; before it is very good Anchor Ground in 4 or 5 Fath, 
according as you defire to be nearer or further from the Shore. 


Directions for ſailing in at the Eaſt-end of the Iſle of Wight 
to Portſmouth Harbour, and alſo to Hampton, [ 


WI: R —_ a 


If you come from the Eaſtward with a Northerly Wind, bound into 
the Ile of Wight or Portſmouth ; after you come to the Weſtward of the 
| Shoal called the Otvers, hale in North Weſt with St. Hellen's Point; but 
do not hale too much to the Northward, for there lies a Bank off of Lang- 
fone Haven, to the Eaftward of the Horſe, that hath not above 13 Foot 
on it at low Water; but keeping in 15 or 8 fath. carrieth you clear with- 
out it, and will bring you to the 8. E. end of the Sand called the Horſe, 
St. Hellen's Church being 8. W. by W. from you, you may run in 5 Fath. 
and when you have brought the Weſtermoſt great white Patch, or Chalk 
upon Parch Down (which is the high Land to the Northward of Port/- 
mouth) a Ship's Length to the Weſtward of South-Sea Caftle that ſtands 
upon the Beach, then you may luff up without Fear: Being then to the 
Weſtward of the Horſe, and ſteering with that Mark, it will lead you in 
along the Hot unto the Beach, and ſo into the Harbour of Port/meuth, 
keeping along cloſe by the Shore, until you come to the Town-wall's-end, 
and there you muſt bear off a little for a Flat, that lieth off from the Shore ; 
| this is for an Eaſterly Wind. But if you intend for Stokes-Bay, when 
ou have brought the Fire Beacon on Brown Down, (which is to the 
WV W. of Haſietvood Point) within a Ship's Length without the faid Point, 
then you may bear to the Weſtward along the out-ſide of the Spethead, + 
which is the Shoal on the Weſt-ſide of the Entrance of Port/mouth Haven. 
If the Wind be weſterly or ſoutherly, and you are coming from the 
weſtward, and delign for St. Hellen's Road or Stokes-bay, (from Dunnoſe 
to St. Hellen's Point, the Courſe is N. E. by N. and N. N. E.) borrow 
no nearer to St. Hellen's than 6 or 7 Fathom, for the Spit lies off a great 
way; but if it be clear Weather, that you may keep Sand Down Caſtle 
open of the Culver Cliff, that Mark will lead you without the Spit of the 
Point; ſteer along in this Mark, until you open St. Helen's Church about 
two Ship's Length open of the Red Cliff within St. Hellen's Point or Port- 
Sea Caſtle to the Eaſtward of South Sea Caſtle, then are you clear of the 
Point, and may ſteer to St. Hellen's Road N. W. and having brought the 
Point 8 by W. or between that and the 8 by E. you may anchor in 7 or 8 
Fathom Water on very good Ground. 1 OTE An 
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132 To ſail into ſome of the Principal Harbour: 
Note, That you have no good clear Ground all along the Ifland until 
you have opened St, Hellen's Church, as aforeſaid, and have brought the 
Point to bear from ycu S. S. W. 3 
From St. Hellen's Point, to go between No Man's Land and the Horſe, 
the direct Courſe in, is N. W. by N. and N. W. but you have no ſhokling 
upon the 8 W. fide of No Man's Land, for you have 16 Fathom, and the 
next Caſt but 3; but at the Hor ſe you may ftand into 10, 9, or 8 Fathom : 
If the ſtrong Tide be ſpent, and ſmovth Water, you ſhall have a great 
waſhing of them by the Overfall of the Water; but eſpecially on No 
Man's Land, if it be clear Weather, there are very good Marks to lead 
you in, which are as follows; keep the tue Windmills on the Downs on 
the Iſe of Wight, that they may be ſeen clear all over the Trees between 
you and them, but no more above them than even clear; this Mark will 
lead you in, and ſo up all along the Iſland without ſome middle Grcund 
that lieth WSW. off the Point of No Man's Land. . 
Alſo from St. Hellens-Paint (if it be clear Weather that you can ſee it) 
there is a direct Mak, viz. a part of an old Caſtle formerly called 
Haſtewood Caſtle, ſtanding on Gr/#:c#er Point (which is kept white,) keep 
Goſport Church and that Caſtle in one, or this Caſtle in the middle. of the 
Wocd about the Church, which ſheweth with a Valley like a Saddle, and 
ſo you may run directly in without Fear. Or if the Wind be ſo that 
ou are forc'd to turn in, then you may run the ſaid Mark within two 
Sail's Breadth of each End of the Wood. In the middle of the Channel is 
11 Fathom Water ; and if you bring the faid Mark right under the North 
End of the Wood you ſhall run in a middle Ground near the Horſe that 
hath not above 10 Foot on it at low Water, and hard Sand. | 
Being in Yarmouth Road, and you would fail out of the Needles, fleer 
away for Hurſi-Caftle, which Place is very ſteep; being paſt the Caſtle, 
| ſteer away for the Needles, which are ſharp white Rocks; giving a Birth 
to ſome Rocks that lie off from the Iſland Side in the Fairway, between 
the Caſtile and the Needles, you muſt keep cloſe 40 the Needles. The 
Tide of Ebb ſetteth on the Shingles, which are hard Stones. The Flood 
ſetteth on the Neeales. 5 | | | 
Io“ fail into the Needles, you will know the going in by the high white 
Land which is the Weſt-end of the Iſie of Wight ; run boldly in with 
the Land, till you fee the Needle Rocks, and then keep cloſe to them, ob- 
ſerving the Tides, as in the Directions coming out. Note, That there is 
a ſtrong Indraught that ſets in at the Needles, and into Pool; which In- 
draught hath baul'd many Ships into Fre/hwater-Bay, Keep in 25 and 30 
Fathum, and you need not fear the Indraught of the Fight. 


Jo) ſail within the Wight in thick Weather. 
To fail between the Main and the Might in thick Weather borrow in 6 
fathom off St. Hellen's and ſteer NW. by N. and N. N. W. from St. Helen's. 
e 1 Ss Teint. 


On the Coaſt of England. 133 
Point, till you have 12 Fathom, and then ftcer more Weſterly, as yuu 
find the Depth; come no nearer V Man's Land than g or 19 fathom ; in 
that Depth you may keep along the gt Side, :fthe-Wind be Southerly ; 
but if it be large, keep in 14 or 15 Fathom, which is a good Birth from 
both fades, and fo ſteer W by S. and W.S. W. as y u find the Depth until | 
you come to Cows. Note, That being about Szote'5-bay, there will be less 
Water; if you go nearer to Cows, there you may anchor in 12 or 14 . 
Fathom, in the midſt of the Channel, where is good owiey Ground, 


Directions for Dover Raad. e 


The beſt Ground in Dover Road is with the Fhitguay, to the NW. of 
Dover Caſtle, or between that H Il that comes from St. Femes's Church, 
which is a flat Steeple at the North end of Dover Town, for a thwart 
Mark, and fo in what Depth you pleaſe, from 12 to 14 fathom. Thwart 
of Foulkftone in 12 or 14 Fathom is very good Ground. 


Directions to ſail into the North-Foreland through the 
„ Gulls in the Night. " 


. If your ground Tackle ſhould fail in the Night riding at the North- 
Foreland, as very often hath happened, and you cannot weather the Fore- 
land, weather the Northſand-head 3 if you can but fee the North Foreland 
Light, when that Light-houſe bears N W. or N W by N. then bear over 
into 8 or 9 Fathom, and being in that Depth (ſteering SSW.) you may 
be ſure it will carry you directly through with the Brate, by keeping 
your Lead carefully, borrowing no nearer the Brake than five Fathom, nor 
going without nine Fathom, or nine all a half, as you have the Tide under 
you ; this Courſe will lead you through without Danger. 


Directions for the North-end of the Goodwin, for ſuch as ſail 
From the North Foreland to the Southward in the Night, 


If you be at the North- Forelind, bound for the Downs, and that the 
. » Tides do fall out too early or too late; to turn into the Dawas with the 
Wind at SW. or WSW. take the following Directions. 
If it be in the Morning before Day, then be ſure to weigh Anchor in 
convenient Time, to be at the Northſand- bead at the turning of the 
Tide, to the Southward. From the Foreland you may ſteer out with a. 
Flood Tide, S. E. by E. and S.E. or keep the Light of the North-Foreland 
N. W. by N. this Courſe will lead you out. But for the more Certainty, 
de ſure keep the Lead well, and then you may borrow off and on with 
_ the aforeſaid Winds, in 7 or 8 Fathom, and ſteering out with the foreſaid 
Courſe, you ſhall find the Depth ſuddenly change to 15 or 20 . 
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134 To ſail into ſome of the Principal Harbours. ; 
then you may hale up cloſe to the Southward, along the Back of the 
Goodwin, the Eaſtermoſt-fide of which lies S. S. W. and N. N. E. 12 or 14 
Fathom, and is not above a Saker-ſhot from the Sand. But if it be in 
the Day lime, and the Wind blows ſo hard that you cannot well 
tack to run through the Gu/ls, then the Marks to carry you out at the 
Northſand-head, is the flat Chuzch upon the Foreland called St. Peter's, 
a Ship's Length to the Nurthward of Broad-ftairs Pier-head; or borrow 
upon the Sand by the Lead as aforofaid, and fo taking the firſt of the 
Jie without the Sand, you may ſtand to the South Eaſtward, till the 
Soute- Foreland bears W by >. then caſt about, and you ſhall weather the 
Southjand-head, and be in the Downs-Road as ſoon as any other Ship that 
parted with you at the Fore.and, ; 


Directions for ſailing over the Spits, the Wallet, and by the 
Naze into Harwich. 


* 


Sailing down the Swin or King's Channel, and that you would fail inte 
Harwich over the Buoy of the Spits into the Wallet, you muſt obſerre 
your Tides, for at the Spits the Baoy lieth in 5, 6, and 7 Foot Water at 
low Water, and the Paſſage often alters, ſometimes more Water, ſome- 
times leſs. 'The Buoy lieth on the Weſt-end of the Gunfleet Sand, and the 
Eaſt end of the Buxey, being from a flat Steeple, called Great Holland 
Church, South by Eaſt. Being over the Spits, you come into the Wallet, 
where is very good Anchoring in five, fix, ſeven and eight fathom Water; 
the Sands lying without, makes it a moſt excellent Road. There is a 
good and deep Channel to fail in at the Wallet between the Gunfleet and 
the Vet Rock, but tis ſeldom uſed. Being over the Spits, in the Wal- 
let, ſteer away for the Naze, whicWmay be known by the Trees, and a 
Houſe that ſtandeth on it, keep about half a Mile, or a Mile off from 
the NVaze, to avoid the Stone Bank which hath but 5 Foot Water on it at 
low Water; and lieth from the Naze Trees E by N. About a Mile and 
an half from the Naze Point, there is about 8 or g Foot Water between it 
and the Naze at low Water : Keep Payn's Trees that lie a little to the 
Southward of Harwich, open and ſhut with Harwich-Clif, and this Mark 
will carry you on the Stone Bank, and the Trees on the Cor#land, juſt 
open of the Nazeland, will carry you on the Bank alſo. There is a good 
leading Mark to carry you between the Naze and the Stone Bank, 
which is Harwich Steeple, on Harwich Beacon Cliff, which will alfo carry 
you between the Pyeſand, and the Ridge into the Rowling Ground, where 
Ships anchor in 3 and 4 Fathom at low Water. The Mark to anchor 
in the belt of the Rotoling- ground, is to bring Harwich Windmill two Sails 
f breadth open of Harwich Cliff : And to fail from the Rowhng-ground to 
N de Naze keep Paja's Trees open of Harwich-Clif, till you w_ the 
= 83 N 5 * 5 | : | 48. 
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Name to bear S. W. then keep Harwich Steeple, on the Beacon Cliff, to 
run within the Stone Bank. There is a Channel to fail from the Naze 

between the Cork Sand and the Ridge, keeping the Naze Trees S8. W. 

failing down N. E. between the Cork and the Ridge, in 5, 6, and 7 Fath. 

Water. And when you have brought Harwich Steeple on the Brew- © 
houſe that lieth to the Northward of Languard Fort, then are you clear 


of the Cork Ledge ; this Channel is much uſed by the Light Colliers going 
to the Northward. | | 


Being in the Notoiling Grounds, and that you would ſail into Hartwich 
Harbour keep cloſe by the Andrews, .which is a Sand that lieth off from 
Languard-Fort, and is ſteep too on the Weſt ſide; The Tide of Ebb 

runneth ſtrong over the Andrews the firſt half Ebb, of which you muſt 
have a Care. This Sand is dry at low Water ; keep cloſe by the Beach 
of Languard Fort, to avoid the Altar, which is a ſmall ſtony Shelf that - 
lieth right Weſt from Languard-Fort, about a Cable and an half's 

Length from the Beach at the Fort, on which is but 5 and 6 Foot at low 
Water. You may fail to the Weſtward of it, between it and Harwich- 
Cliff, according as the Tide is up, and what Draught of Water your Ship 
draweth : But if you ſhould want to go into Harwich at low Water, and 
your Ship draweth above 15 Foot, you mult ſtay for the Flood to have 

ater over the Glutton, which is a narrow Ridge that ſtretcheth off from 15 
the Beach thwart the Channel, a little within the Brewhouſe, that is to ' 
the Northward of Landguard Fort Being paſt the Glutton, you muſt | 

keep clofe to the Beach, to avoid the Griſtle, that lieth in the middle be- 
tween Harwich and the Beach of Languard Fort, on which is but three 
Feet at low Water, there is a ſmall! Channel between the Griſtle and the 
Guard, of g Foot at low Water, but when you have opened Dover Court 
Church off Harwich Town, then are you clear of the Griſtle and the Guard, 
and may anchor before the Town of Harwich, in 5 Fathom Water, or 
run into Ipſwich Water, and anchor; this is a very ſafe Harbour, and if 
a Ship ſhould chance to blow a-ſhore ſhe cannot take harm, the Shore 
being ſoft owſe. The Spring-Tides riſe 15 and 16 Foot, and the Niep- 
Tides 10 and 11 Foot. | i 


Directions to fail into Harwich through the Sled-way. 


Being at the Buoy of the Spits, and you are not minded to fail over the 
Spits, then keep down by the — Sand, in 7 and 8 Fath. Water, till 
you come within two Miles of the oy of the Gunfleet, and then COme no 
nearer than ꝙ Fathom Water, for there lieth off a Spit, E. S. E. from the 
Sand about a Cable's Length; to the Eaſtward of this Spit is a ſmall 
Swatch through the Sand, into which, and Goldmore's Gat, the Tide 

of Flood ſeueth ſtrong into the Wallet; of which you mult * 
MOINS 5 ks „ 


- 
; 8 
- 
— wc oe 22 wee... . 


— 


#36 To ſail into ſome of the Principal Harbour, &c, 
Care when you come near it, eſpecially in little Winds or Calms, you 
may be haled on the Gunflezt ; this Sand lieth N. E. and 8. W. and 
crieth in ſeveral Places: The Buoy of the Gun fleet beareth from the 
Naze S. E. by E. Eaſterly: you may ſtand into y or 8 Fathom along the 
fide of the W. Rock into the S/edway, keeping Balſey Church N. by W. 
and N. N. W. till you bring Harwich Steeple on the Brewhouſe. (that 
lieth to the Northward of Languard Fort) which will carry you clear 
of the Cork Ledge, on which is two Fathom and an half at low Water, 
and then ſtand to the Weſtward, and keep Orford Church and Caftle 
open off Balſey Church a Sail's Breadth, till you have the Lights to- 

gether, keep them ſo till you are paſt the Andrews, and then follow 
the former Directions for failing into Harwich : you may ſtand in upon 
the Platters into five Fathom, on which Sand is but 2 and 3 Foot at low 
Water ; the Ridge hath 7 Foot at low Water ; a great part of the Cork 
Sand drieth at low Water; and lieth-in Length N. E. and S. W. about 
two Miles and an half long, and a Mile broad ; Weſt Rocks lie in Length 
N. E. and S. W: about 3 Miles, and 2 Miles broad, and drieth in ſeveral 
Places, full of Banks and Swatches, the Ground rocky and ſtony in many 
Places ; there is a ſmall narrow Channel between the Weft Rocks and the 
Cork. . 5 


For the more particular Directions for Sailing into theſe and other. Har- 
bours in England, Scotland, Holland, Normandy, Bretagne, &c. ſee the 
laſt Edition of the Coaſting Pilot, newly Corrected and Reprinted for 
Meſſieurs Mount and Page on Tower-Hill, London, with many Additions, 
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